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For half a century 

our factory in Wolfen, situated between the old world-trade metropolis of Leipzig and 
Dessau in the central industrial area of Germany has been manufacturing photographic 

materials and chemicals for photographic purposes. For half a century, consignements 
have left our factory for destinations all over the world , thus proving the popularity 
and uti lity of Wolfen products under the most varied climatic conditions. For a half
century the place-name, Wolfen, and aur factory have been closely associated with 
technical development in photography and cinematography. Wolfen has thus become 
a synonym for qua lity and for scientific progress. 

Our factory in Wolfen has, for mare than 55 years, manufactured materials for every 
photographic and cinematographic purpose. Du ring that time, original Wolfen products 
have become a by-word for quality on the world market for all those who use photo
graphic materiał. They are the result of concentrated research keeping step with deve 
lopment and producing, by systematic sclentific endeavour, a remarkab ly versatile 
range of products, including especially the world-famous original Wolfen colour fi lm. 

More than 14,000 peop\e werk in aur Wolfen factories, with modern , Jabour-saving 
techniques, to satisfy the various requirements of our customers on all continents. 

These world-renowned photographic products, backed by more than 55 years of 
tradition , are naw obtainable in their well-attested quality and consistency under 
the new trade mark 
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lt may well be said that photography is largely a matter of chemistry. Not only is the 

, manufacture of ph~to-materials carried out in accordance with chemical principles, but 

also the reactions, resulting, after -exposure, in fi lms, plates and papers in negative, 

posltive or reversal image, are of a chemical nature. 

Our photographic materials leave the factory in appropriate packings, protected against 

light . Our lives and environment are optically registered - by photographic equip

ment of the most varied kinds, for every conceivable purpose, for the amateur, the 

reporter, the professional photographer and the cameraman- and at first recorded as an 

invisible latent image. Chemical reactions of the most diverse types ren der the image 

visible, either first in the negative, which then results simi larly, by printing or enlarge

ment, in a positive; or directly, by reversal process. 

Naturalfy, light, as a physical process, must not be overlook.ed . I~ is always a pre

requisite, prior to chemical processing, but only by this processing is the visible result 

finally produced . The chemical solutions which effect these transformations are dis

cussed in the following pages. We shall now consider their expert manufacture and 

correct application. 

General Parł 



I Survey and Basic Principles 

Chemical Principles 

The chemical principles of photography with silver salts consist of a few transformations, 
the interaction of which may be characterized by the following sim ple formulation: 

Silver salt 1„ 

Complex: 
si lver sa lt 

Metallic silver 

jl 

Silver salt, a genera ł term for a group of silver compounds, which are usually solu ble 
with difficulty only, is the carrier of the light sensitivity in photographic emulsions. 
A process, chemically a re8uction, in photography termed deve lopment, transforms 
the silver sa lt on the exposed parts into metallic silver. By the chcice of suitable rea
gents , we can, however, also carry out this transformation ih a reversed direction, as 
oxidation, photographica lly utilized. Silver salt, furthermore, combines easi lywith other 

salts into new compounds, complex. silver salts, the good solu bi lity of wh ich is used for 
fixing. This conversion is, however, irreversible. From the complex si lver salt it is 
easy to reclai m metallic silver. Our formulation , illustrat~d above, shoWs clearly these 
two important interrelations, the reversible conversion silver salt - metal lic silver -
silver salt, and illustrates at the same time the chemical principles of photograt,hy. 



The above-mentioned chemical processes become possible because of the com position 
of the photographic materia!, which, on a base, contains silver compounds which are 
imbedded in adhesives, in a fine and uniform distrlbution. The base, which may be glass, 
fi lm or paper, ensures the mechanical strength of this emulsion , the adhesives of 
which - the gelatine - in turn safeguard the distribution of the silver compound or 
silver. In addition , however, the ge latine has a further important task. lts water 
absorption capacity permits, facilitates and controls the course of chemical reactions 
which are aimed at producing the various conversions required in a particular instance. 

Developing and Fixing 

Measures for the processing of photographic emU!sions may be classified by two summa
rizing terms: . 

Developing and Fixing 

This characterizes the working processes which, after exposure, provide a visible and 
stable image in the photographic emulsion: Developing, regarded as the conversion of 
the exposed portlon ofthe silver compound into metallic silver, which produces in the 
negative and pos itive the densit ies corr~sponding to the action of light. 
Fixing, the remova l of the surp(us parts of the silver compound , which preserves the 
permanency of the photograph. 
For practical purposes, it is necessary to elaborate upon the basie terms for one wor
king process: 

Developing 
Stopping 
fixing 
Rinsing 
Drying 

The important and necessary individual processes of black-and-white photography for 
producing negatives and positives are embodied in this sequence. The application of 
special processes, reversa l development, toning, intensifying and reducing, may, if 
necessary, follow without complication. The method of producing coloured photo
graphs iś based upon th is list, and need only be adapted accordingly. (see p. 131) 
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Schematic Diagram 

Continuing our considerations of black-and-white photography, we now wish to 
supplement the basie method, dispensing with the required rinsing , which comprises 
the various well-tried methods. We start from a symbolic illustration of the photo
graphic emulsion and pass through the treatment process, which corresponds, in its 
captions, at the same time, to the arrangement of the subsequently-listed instructions. 
In the horizontal direction , linked by thick arrowed lines, the basie treatment (A to C) 

is illustrated, whilst in the vertical direction, light arrows point to the ancillary 
treatment. We study from this the balance of the silver, and fo llow the conversion and 
interrelation, which were expressed in the formulation of the chemical processes at 
the beginning of this booklet. 

Black-and-white processing 

l Devełopment 

Młlolk>lht< ,,._ 
Fixing 

! 
S,m,r roco,<1y 

Silver salt, usually as halide compounds (silver bromide, silver iodide, silver chloride), 
rendered sensitive in v4rlous wavelengths ranges by sensitizers and imbedded in the 
gelatine in a fine distribution, constitutes the essential component of photographic 
fl lms, plates and papers. In the manufacturing process, it is adjusted to the diverse 
applications. Photographic emulsions, nowadays, meet the most exacting demands of 
science and technology, art and daily life. In the course of processing, the silver salt 
transforms, remaining to a small extent as a permanent image substance in our negatives 
and positives, the major part of it reverting , in the above-mentioned circulation, to its 
starting-point. 
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fl Developing 

The exposu re has first left an invisible (latent) image. In these areas, according to 
the intensity of the light impression, the deve loper converts the silver salt, by 
reduction, into meta llic sil ver, ?f which, on an average, not more than 1/5 of .the 
present si lve r sa lt quantity on hand is affected. 

IE) Stopping 

Stopping affects the si lver salt only secondarily. Primarily, the developer which 
is sti ll in the swollen emu lsion, by chang ing over from the alkaline into acid 
range, is prevent

1

ed of its capacity to have a further reducing effect. 

[!1 Fixing 

There is an excess of silver salt. lt forms, with the fixing salt, a so lu ble complex 
and disappears from the photographic emulsion. 

fil Hardening 

The processing of photographic materials under inclement climating conditions or 
for particu lar technical purposes, requires greater strength. Silver salt and reduced 
silver remain unaffected by hardening. Only the gelatine reacts to this treatment 
by a reduction in its swelling capacity. 

g Toning 

The developed silver, according to the type of development, has a brownish to 
black colour, which may be a ltered by suitable toning baths. 

IJ lntensifying 

and 

[sł Reducing 
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lf the distribution of the brightness va lues does not meet the fixed requirements, 
it is possible by alternate app lication of oxidation, reduction and complex for
mation, to change the nature of the silver deposit, according to the reąuirements. 

Silver Recovery 

By far the major part of the silver salt, approximately 80%, passes into the fixing bath 
without being utilized. The recovery of the valuable silver is possible by a simple 
method and is recom mended from an economical poi nt of view. As a fina ł point in our 
schematic diagram, it completes the series of conversions which are possib le and im
portant for processing. This however does not complete the silver circu lation. By 
means of an industrial process, it may be re-converted into silver sa lt and may again 
be utilized in the photographic prccess. 

The Solutions 

Our schematic diagram shows the conversion by means of which the silver and its 
compounds may be put to use for the purposes of photography. These conversions 
may be achieved by a wide variety of chemical reagents of an organie and inorganic 
nature, which however, must, prior to app lication, be disso lved and concentrated as 
required. Water is used as a so lvent or diluent, acting as a moderator between the 
silver sa lt/gelatine system and the effective chemicals. This role of th water which 
makes photographic so lutions possible, is further extended by its property of having 
a swelling effect on the gelatine. To the extent to which the ge latine swe lis on coming 
in to contact with the water, so the dissolved substances diffuse into the emulsion . They, 
thus, have an opportunity of reaching the fine ly-distributed silver ha lide or silver par
ticles, surrounded by the gelatine, and thus to develop their efficiency. By their diffusion, 
the so lu ble conversion products are complete ly removed after the reaction , and fina ll y 
(by rinsing) the surplus portions of the solut ion. The ge latine al ready plays a part du
ring the manufacture of the photographic emulsion, due to its influence on the pro
perties of the silver ha lide. Du ring processing, it has the task of slowing down the 
access of the so lution to the silver halide or silver particles, and thus to control the 
speed of reaction. 
Before using the solutions they must be prepared, and upon concluding these genera ł 

considerations, we shall give this our closer attention. We proceed from the assump
tion that the user of this brochure knows the photographic processes and that he is 
acquainted with the application and method of operation of the so lution, so that we 
need deal here only with the preparation, the properties and the treatment of these 
solutions, during both storage and use. 

13 



li Preparation of Solutions 

Self-preparation or Ready-for-use pack 

The variety of photographic films, plates and papers corresponds to the variety of 
tasks in photography. In order to master all these special problems, the appropriate 
photographic materials must be resorted to, and the specified working procedure 
followed. The VEB Filmfabrik ·Wolfen today manufacture materials for every purpose 
and also issue the necessary instructions for use in order to ensure optimum results. 
Prior to beginning the processing of photographic emulsions, one question must be 
decided , namely, the important problem of preparing the processing solutions: Com
position of this solution from the various materials by self-preparation, acG.Qrdlng to the 
known formulae, or the application of ready-to-use packs? The answer to this queStion 
depends on the working conditions laid down and on the personal attitude o~ the 
user. 

Ready-for-use Pack 

The application of ready-for-use packs provides the especial advantages of safety and 

comfort. The requisite quantities of materials, of well-proven quality, have already 
been measured in the correct proportions. On ly a little technical effort is required 
and this is limited to the provision of a few containers for dissolving and keeping the 
solut ion and to the poss ibility of measuring out the necessary water and heating it. 
The ready-for-use pack eliminates errors due to unsuitable chemicals, the mistaking of 
chemicals or the use of wrong quantities. Furthermore industrial mixtures sometimes 
contain special additives, to obtain special effects; these admixtures are usually pro
tected by patents and are obtainable through the trade only with difficulty. However, 
ready-for-use packs are not available for all photographic solutions. They are limited 
to the most import.ant processes. There is a large selection of ready-for-use packs for 
development and fixing with regard to both type and quantity. 

Self-preparation 

Whoever wishes to prepare solutions himself, undertakes a greater measure of re

sponsibility and work. The advantages, which we mentioned for ready-for-use packs , 
do not longer apply. Ease becomes effort,certainty is reduced, the time involved and the 
technical prerequisites increase. We must obtain the chemicals, test them, sto re them, 
compound them according to a formula, weigh them a(ld dissolve them. 
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Each process has an inherent possibility of errors; t hese wi ll become apparent only 
during use . Self-preparation, on the other hand, also has advantages. The se lection of 
volume is not limited to fixed quantities, as in the ready-for-use packs. There is a 

possibility of modifying the instructions in the formu la according to one's own experi
ence. Economic considerations may ais'! tend to ma~e self-preparation advisable. 

Both methods lead to the same goa l, but with both the methods, su itab le so lutions are 
obtained only wit h a su itable type of Water. 

Water 

The mediating part played by water in photography has already been discussed. In most 

instances nowadays wate r is taken from the tap; on ly in ra re occas ions from the well . lts 
composition varies in different places, accordlng to geological conditions. Purification 
at thewate rwo rks impartsto thewatera physio_logica lly peńect quality, but the re always 
re main substances, which, from the photographic point of view, may be regarded as 
aberrative components. Air in the water as a resu lt of its oxygen content, may cause 
oxydation of the deve loper substance. Calcium and magnesium salts resu lt in turbid 
precipitations. The ready-prepared p3.cks contain so call ed wate r softening chemicals, 
which prevent th~se preci pitations. 

Distilled Water? 

Equa lly, no quality deterioration occurs .._...hen using distilled water for th e preparat ion 
of solutions in accordance with the formu lae . lt is, howeve r, on ly essential to use it in 
a few cases. Where this is the case, special attention is drawn t hereto in the inst ructions. 

Water of sufficient photograph ic pur ity may be prepared by boil ing, whereby air and 
also the disturbing lime salts are removed. Tur bid ity-free solutions are also obtained 
by us ing ORWO Anti-LimeAgent A 901 (see page 121). Floating particles from the maln 

may be retained by filters. 
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Composition of Solutions 

. lae shows chat, for the various grou ps of processing 
A comparative ~bservat1on of fo_~msu stem may be laid down. We find with this analysis 
(deve loping, fixi ng .. . ), a certa~incf al and anc.illary components in photographic ~o_lu

of ; he for:'u la st~ucture t~: :ontai~ one or several chemical substances characten~1ng 
tions. All instruct1ons for u_ . I ff by addit iona l components is chen g1ven 
the formu la in its properues_- A spec1a e ect 

to the solution. 

Effect of Chemicals 

. d" m th iosu lphate is the basie substance, which by itself 
For fixing baths, for instance~~~n iu to the presc ription of the bath. Sulfurous acid salts 
exercises an effect correspo g . m ch \oride promotes fixing speed. Alum 
increase the life of the fixing ba~h. Ammon1u 

ives the bath a hardening capac1ty. . 
g . . . direct toning is imparted by potassium ferrocyan1de 
The action of bleac~ing baths in in ed which al ready du ring bleaching influence the 
(I li) . Further chemicals may be add , 

subsequent tone. . . ve\o ers The composition of the normal developer 
Severa\ substances are essenual in de p ~ h three components, the interaction 
shows, in addition to developer substanc\. ur;f :~e emu lsions to be developed: 
of which produces the required charactens ic 

Developer Substance 

Accelerator-Retarder-Protective Substance 

. . erm for a number of organie chemica\ substances of 
Developer substance 15 a genenc t d .1 ha lides into metallic silver. 
specific composition, w"hich cransform the expose s1 ver 

Pyrocatechin 

Hydroquinone 

Hydroxydiaminobenz.ene 

Monomethy l-p-aminophenol 

Para-Hydroxyphenyglycin 

Paraminophenol 

Par apheny!enediamine 

Pyrogallol 

ORWO H 142 

ORWO A140 

ORWOM 143 

ORWO G 141 

I . ro erties ORWO M 143 and ORWO 
Of the chemical substances having deve op1ng p p 

H 141 are those primarily used in practice. 
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Accelerator: a group of inorganic substan.ces covered by the name of alkali, which 
impart the above reaction to the developer su bstance and acce lerate the course of the 
reaction. 

The effid ency of a developer is determinded by the alka li used, the selection and con
centration of which depends on the purpose for which the developer is used. The 
caustic alkalis range from carbonates to alkalis with a weak act ion. 

Caustic alkalis . . .. . Sodium hydroxipe, potassium hydroxide 
Carbonate alkalis ......... .. . Potassi um carbonate (Potash), Sodium Carb

onate (soda) 
Subdued alka lis . . Sodium tetraborate (borax) 

Retarders control the reaction in the opposite direction with the influence limited 
rather to the unexposed sil ver halide particles i. e. to retain fog. 

The role of a retarder in developers is assumed by the potass ium brom ide. lt curtails 
the course of development and protects the unexposed silver ha li de against the effect 
of the deve loper. 

Protective Substance : is used to avoid the effect of the atmospheric oxygen on t he 
developer substances. which may eas il y oxidize. The developer substances are pro
tected against the air by add ing sulph ites in the form of sod ium sulphite or neutralized 
hydrogen sulphite. They prevent rapid ox idation of the developer. 

In add it ion to t hese basie su bstances, further chemicals may be added to the developer 

to obtain special effects (hardening of the layer, size and co lour of the si lver grains) . 

The various substances which may he contained in the developer have been purpose ly 
enume rated in order to ,indicate t he variety of developer formulae . The versatili ty of 
their act ion corresponds to the large number of possible deve lopers. This versatility 
permits the contro l, in the photographic emulsion , of the conversion of si lver halide 
inte metallic si lver in such a man ner that the different silver particles in each in stance 
ensure t he best utllization of speed, maximum contrast, the most de!icate gradation and 
the finest grain. 
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Chemicals 

The chemicals which we require for the preparation of the so lu t i9ns are listed in a tab le 
(pages 168 to 175) in accordance with the su bsequen tly-mentioned form u lae. This asslsts 
us to see at a g lance the designation, properties and app lication of t he substances. In the 
first column the usual names of the chemicals and the formulae are listed. The second 

co lum n includes a list of other descriptions of the same substance. There fo liow appear
ance and properties, and, in the last column, the app llcation of the particular formulae. 

Handling of Chemicals 

The handling of chemicals requi res care. 'Sto rage shou ld always be effected in well
closed containers: in bottles, tins or drums, correspond ing to the quantity and t he 
behaviour of t he substance. They should be marked clearly, so that any error is ob
viated. The type of storage must ensure that the chemical quality remair'ls unchanged. 
Absorption of water, evaporat ion, weathering, change in concentrations, generation of 
noxious gases, (note the influ ence on· light-sensitive materials), and ligh t-effects may all 
occur under unfavourable storage conditions and have a deleterious effect on the 
chemicals. Some substances are poisonous and must, therefore, be stored separate ly; 
others are caustic, such as, for instance, al kal is With their skin-irritating action. ORWO 
M 143 affects only those people with a particularly high sensitivity. lrritation of the 
skin may result even in the onset of eczema and force that particular pe rson to give 

up his job. 

Consistency of Chemicals 

When acquiring photographic chemicals, one has to ensure their suitability for the 
requ isite purpose. The substances shou ld be clean and free from frequently-occurring 
impurfties in the technical quality. lt is also recommended to obtain the finest crystal
line or ground materiał possible. The better dissolv ing capacity facilitates and accel
erates work. lt is important to know the wate r content. Between the crystalline and 
t he anhydrous* product there are maj9r differences in weight, which must be taken 
into consideration in compiling the formula, and when preparing the solution. 

· • We have dispensed with the defini t ion "s1ccum" for anhydrous as it is not uniformly used in trade 

literatu re. 
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The following list contains some of the frequently used salts: 

crysn.lline 

Sodium Carbonate 100 

270 

Sodium Sulphite . 100 

200 

Sodium Thiosulphate . 100 

157 

Sodium Sulphate 100 

anhydrous 

37 

100 

50 
100 

" 100 

227 100 

Technical Remarks 

The preparation of photographic sofutions from ready-for-use packs should not cause 
any difficulties if the instructions are observed. For preparation, however, some 
further advice is necessary. 

Water, Chemicals, Apparatus 

Water and pure chemicals are the basie requirements. Not less important are scales 
and a measuring cylinder; containers for disso/ving and storage, stirring rods, funnels, 
filters and thermometers. The consistency and type of t he technica l req uirements 
depend on the volume of werk. lt is not possible to prepare tank Jiquids in beakers. 
Buckets are not suitable for quantities of 1 litre only. The type of materiał used for 
containers depends, on the one hand, on the volume of werk; on the ocher, on the 
properties of the solution. Glass, pottery, earthenware, /aminated substances and 
plastic, and stainless steel are used for dishes, troughs and tanks. Stain/ess stee l is not 
resistant to corrosion from all processing solucions. Glazed containers must also be 
used ~ith caution. Cracks and fine scratches in the glazing are sometimes the cause of 
unsatisfactory results. 

Preparation 

ln the preparation of solutions from formulae, the ru le t; be appli1:;d is to add only 
one substance at a time; to dissolve it completely, and, only then, to add the next 

component. For developers, the protective substance should be dissolved first and sub-
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seque~tly the developer substance. ORWO M 143 does not fellow this rule because it 
is soluble with greater difficulty in a mare concentrated sulphite so lution. In this in
stance, a small quantity of su lphite is first placed inte the water, and subsequently the 

ORWO M 143, chen the main quantity of su lphite, hydroquinone (ORWO H 142) and 
the further components only after the previouS ones have been dissolved . To prepare, 
one commences with 4

/ 5ths of the specified quantity ofwater, topping up afterwards to 
the full vol u me. Earlier formulae were based on quantities of 1 litre, so that the finished 
photographic so lution had varying volumes and contents which could be determined 
on ly with difficu lty. The new type of preparation is independent of the water content 
of the salt (crystalline or anhydrous) and clearly stipu lates the contents of solid sub
stance. 

Dissolving Technique 

Any stirring required shou ld be carried out carefully without violent motion or for
mation of froth. Small bottles frequently tempt one to shake vigoro·us ly, a measure 
which is especially unfavourable to developers. Slight tilting to and fro is more ad
visable. 

The higher the temperature, the quicker the dissolution. The starting water tempera
tu re for developers is 30 ° to 45 °C. Where caustic al kal is, which dissolve while generat
ing much heat are to be used, the initial temperature must be kept lower. $odium thio
su lphate, as a crystal1ine salt, dissolves, however , while cooling down a great dea l, so 
that its dissolution may be promoted in water at 60 ° to 70 °C. The solutions must be 
allowed to cool down before adding the acidifying and hardening salts. 
With sodium thiosulphate, rapid disso lution may be achieved according to the prin
ciple of the dissolving sac, prior heating .of the water not being required. This principle 
may also be applied in other i~stances and is recommended especially with coarsely 
crystalline compon.ents. lt dispenses with the effort of reducing and applying a mortar . 
The salts are placed in sacs or plastic screens, which emerge slightly be low the tiquid 
level. The solution sinks downwards in dense striations, it disp laces the water or the 
lighter components of the solution upwards, these being chen enriched furt her with 
su'bstance. This circulation stops only after the saitS are completely dissolved. Effort

lessly, without stirring, the solution has been prepared and is free from coarser im
purities. 

The preparation of photographic processing solutions is for preference best carried out 
a day prior to use. The method has ~he fotlowing advantages: 

1. An interna] compensating balance sets in as the solution settles down. The oxygen 

of the enclosed air exercises his oxidation capacity and is used up. 
2. Turbidities change into flocculations or precipitations. The main part of the so lution 

niay chen easily be poured away from the deposit on the bottom and the remainder 
quickly filtered. 

3. Temperature differences disappea r, the so lutions ad~pt themselves to room tem
perature. 
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Thus wit_hout great effort one obtains processing solutions safely and uniform( Th 
preparat1on of the solutions should not, jf possible, be carried out in the d y. . e 
order to e liminate da h arkroom in 

5 
d . . . mage tot_ e photographic materiał caused by dust. ff the chemica ls 

phray urin~ we,ghmg as a result of dried up filters or spilt solutions, the result of the 
P otograph,c work may be questionable. 

After preparation, the solutions are puc in containers forwork or storage for 
5 

b 

use. ~he type and date must be clear/y marked to ensure orderly, well-pl:n~:~u:: 
organ1zed work. . 

Maintenance of Apparatus 

T~e appa~atus shou ld , .if possib/e, be cleaned immediately after use, often .just rinsin 
~1th water and mechamcal c/eaning by brush and cloth are sufficient. For coatin whic~ 
Is ~e~ovable only with difficulty, various auxiliary maens may be used sucha g •. d d 
ox,d,srng salts. • s ac1 san 

1. Hydrochloric acid: 

Concentrated hydrochloric ac id should be diluted 5 t 10 t· Af . 
thorough/y with water. o •mes. ter use rmse 

2. Bichromate - Sulphuric acid: 

Dissolve SO gr potassium bichromate in 1 Jitre of water and c"areful/y add 100 I f 
c~ncentra~ed su/phuricacid in small proportions, whilst stirring thoroughly Aft m . o 
rrnse well with water. · er use 

3. Potassium.permanaganate-su/phuric acid : 

After disso/ving 20 ~r of. potassium permanganate in 20 litres of wate r, 20 ml of 

c~nc~nt~ated su lphurrc acrd is carefully added. The apparatus treated is subsequently 
rr~se wit h sodium or potassium hydrogen sulphite solution of 5% to 10% d th 
w1th water. · o o an en 

Special attent~on should be drawn to the dangers of using strong acid. In articular 
aq_ueous s~ lut1on must never be added to concentrated sulphuric acid. Thepsul huri~ 

acrd must a,lw~ys be carefully added in small proportions to the specified ąuanti~ies of 
aqueous so ut1on. 

Working Protection 

To a_vfoidh physical harm when using chemica/ substances, the officia( reg~łations which 
spec1 Y t e use of protective eąuipm t ( f bb · 

t ) h Id b 
. en , gogg es, ru er g loves, respirators, gas masks 

e c. s ou e strrctly observed. ' 
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Ili Application of Solutions 

Dish - Box - Tank - Machine 

These four terms outline the typical technical methods for processing photographic 

emuls ions: 

The Developing Dish is the classical apparatus for processing plate, cut fllm and paper 

individually or in quantity; 

the Developing Box, suitable for individual roll - and miniature fllms; 

the Developing Tank for mass-processing of films and plates; 

the Developing Machine for the uniform processing of larger quantities of fllm and 

paper. 

The change-over in the course of time, from individual processing of negative materials 
to an automatic method, has expressed itself in the apparatus. lnstead of personal 

· control, in the negative development, wh ich was formerly requ ir~d, due to the small 
chcice in positive, rigid development according to time has become accepted. With 
mode.rn films and plates, the incre~sed light and colour sensitiv ity in generał make 
personal observation of the development process impossible. Developing box and 
developing tank have largely displaced the developer dish in negative processing. lts 
appllcation is mainly in positive processing, reproduction techniques and specia l 

treatments. 

The result of development depends large ly on the agitation of the developer. The finał 
point will be reached sooner when the exchange between exhausted and fresh developer 
is effected more quickly. In the dish, there is a swinging .agitation in the horizontal 
position, of the materiał to be developed. ln the box the emulsion occupies a horizontal 
or vertica l position, according to the design of the box with a circular agitation, and . 
in the tank the films are suspended vertically with a slight agitation. According to 
these conditions, the developing times change. For dish and box they are approximately 
the same, for the tank they are somewhat longer. The times required for plates and 
films in same of the most usual developers, are listed later. (see pages 77 to 86). 

• lllumination of the darkroom must depend on the light sensitivity of the materiał. To 
facilitate working, a corresponding protective fi lter may be used. See the tables at the 
end ofthi_s booklet: pages 178 to 183. 
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Clean Work - Corre~t Temperature - Correct Time 

C leanliness is the first rule. When discussing the preparation of solutions, the danger 
which cou ld result from sprayed chemicals has a lready been mentioned. T he ,resu lt of 
this is: contaminated baths, discoloured, spotty emulsions and

1 
therefore, waste of 

materia ł. Contamination of baths may, however, also occur from one solution getting 
inte another. Dirty frngers, sp lashes of sołutions, ins':'fficient washing of the emu lsiori 
between the various treatments, introduce inte the various baths componencs which 
do not be long in the so lution. These resu lt in reduced yield of the bach and in an im pair
ed life of the materiał treated. 

The norma I_ temperature in photography is 20 °C. All inslructions for processing refer 
to this temperature, unless other values are menl:ioned. Although deviations in both 
directions are possib le, the use of !ower temperatures sometimes has disadvantages. 
Thus, for instance, hydroquinone (ORWO H 142) al ready works sluggish ly at 16 ° to 
17 °C. Checks should, however, always be made with a thermometer to obtain infor
mation for subsequent work. Unknown and fluctuating temperatures complicate the 
work. 

What applies to the temperature, applies also to time. lt is difficult to estimate time. 
Only the use of a watch provides certainty. With comp licated processes, such as in 
reversal development, with a repeated change in the processing baths and washing, the 
use of a watch is indis_pensib le. 

Life - Utilization - Regeneration - Checking 

Photographic. solutions may be concentrated storage solutions, or solutions of norma! 
concentration, sometimes also in different parts. The instructions for use give infor
mation on dilution with water and mixing parts of so lutions . In the formula p·art individual 
solutions, wh ich should be combined into a mixture, have been described, in t he case of 
deve/opers, as Solution A and Solution B ... for all other baths as Solution 1 and Solu
tion 2. lf the formula contains however, the indication Solution I, Solution li ... the 
unmixed so lutions must be used indjvidually and one after the other. 

Life 

The solut ions have only a limited life. lt is recommended to keep them in a closed 

bottle fil/ed up to the brim, protected as far as possib le against light. This measure app lies 
especia l/y to developers . They are sensitive to air and light. Started bott!es always 
show a reduced life. The storage of used sofutions is subject ; o the same precautionary 
me.isures. These shou ld never be left standing open in dishes. Oxidation and evapora
tion would soon render the baths use less. 
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lf it is not possib le to put the so lutions inte bottles, as for in stance in the case of tan ks, 
they must be protected from detrimenta l effects when not in use b! cove~ing them. lt 
is always a sure hazard to use solutions aga in after an extended period. lt 1s not always 
possib le to conclude that the solutions are useless, because they are dark-coloured. or 
turbid. In such instances, the degree of efficiency should be tested. Where process1ng 
is carried out only seidom, a fresh preparation is always the safest method. 

Utilization 

The procedure from the exposed photographic materiał to the dried negat~ve_ or 
positive leads throuih various processing baths, with intermed iate and ~na l . nnsrng . 
The dry emu lsion swe lls in the developer. The reaction commences. By d1ffus1on, the 

conversion products are removed and proportions of fresh so lutions brought to the 
silver hal ide. When at the end of development the emulsion is put into the subsequent 
bath, a changed developer is Jeft behind; reduced in developing power, and reduced in 
overall vo lume. Every further development causes a cha~ge in the same direction: ex
haustion of developer substance and reduction in liquid quantity. The emulsion arrives 
at the subse.quent bath in a swollen condition and dilutes the solution with its wate_r 
content. An exhaustion of liquid can not, however, occur, if one disregards slight mod1-
fications of the swelling areas of the gelatine, due to the change· between water and 
processing solution or the processing solutions themselves, as the initial vo lume is 
again achieved when removing the emulsion. The contents of chemica l changes, however , 
as with the deve loper, in the ratio of conversion, and through carried out components 

of the solution. , 
With a de~eloper, therefore, to a certain extent we recognize the degree of utiliza~ion 
in the decrease of the volume. The exhaustion of a developer is furthermore recogn1zed 
by its redyction in efficiency. The reaching ofcertain densities requires a longertime. In 
the case of excessive use, an extension of time does not help much. There result weak 
gradations. The exhaustion of a •fixing bath cannot be observed in this manner. lt is 
possib le to determine the fixing speed of fresh and used solutions, but this does not 
give an indication of the ·enrichment of the fixing bath with silver. T~is silver ~entent 
is decisive for the stabi li ty of negatives and positives. The less the fixing bath 1s used, 
the better the life of negat ive and print. The silver content of the fixing bath should 
not exceed 2 to 3 gr per litre in the positive process . With a negative fixing bath the 
utilization may be increased to 4 to 5 gr silver per litre. These quantities of silver are 
present in 2.00 to 300 sheets of photographic paper of size 9/12 cm (2 to 3 m2), 100 plates 
9/12 cm or 15 to 20 roll- or miniature fi lms. Special attention is drawn to the fact t~at 
it is necessary for the stability of the prints to use separate fixing baths for negative 
and positive processing. 
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Regeneration 

The demand for uniform results will not be fulfi lled satisfactorily by baths, t he efficiency 
ofwhich are continually reduced. ldentica l working resu lts can on ly be achieved with a 
continuous regeneration of the developer and a frequent change of the stop and fix ing 
bath. In regenerator packs, which represent the results of practical observation and 
analytica l examination, we have means of keeping the working level of the developer 
stab le. The composition of these rep lenishers takes the above-mentioned conversions 
into consideration. Exhausted substance, the deve loper substances, the alkali, are ad
ded preferential ly; potassium bromide generated during the development, is not 
added at all , or only in small quantities. Regenerator packs are, therefore, not suitable 
for preparing a fresh developer. On the other hand, they rep lenish also on ly those 
deve lopers of the same designation, which were in normal use. Losses of deve loper due 
to leaky tanks or bad fasteners cannot, therefore, be compensated. 

lnspection 

In larger work, with continuous processing of photographic materials, the baths are 
continua ll y inspected. Accord ing to the results of analysis, the wo rking capacity of the 
baths is maintained at the highest possib le level by rep lenishing with regerłerator so lu
tion. There are various methods of inspection, however, wh ich are only worthwhile in 
the case of large-scale work, and presume some chemical and analytica l experience. 
Recently, the determination of the hydrogen ion concentration (pwvalue) which can 
be carried out without large apparatus has been applied. The characterization ofvarious 
solutions (deve loper/alkaline, water/neutra l, stop baths, fixing baths/acid) is carried out 
simply with PH indication papers . 
The above remarks could only give a brief survey of t his wide fie ld and serve only as 
an introduct ion to the formu fae. The trade literature must be resoted to for individual 
problems of a technical and scientific nature. lnformation can be obtained from jour-

. nals, leaflets, handbooks and text books, which are cont inually in publication and give 
advice an~ replies to many questións. In case of doubt, we shall be pleased to give you 
any information you require. 
Please con tace the ' 1Technischen Aussendienst Foto" of: 

VEB Filmfabrlk WolFen 

444 Wolfen 1 

German Democratic Republic 
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A1 ~ Developer Formulae 

With the following instructions for photographic processing so lu tions, it should be 
noted that the weight or constituents or the formu\ae apply to a finał volume of one litre, 
un less otherwise stated. Before adding the developer components, approx. 2 g. of 
ORWO Anti-Lime Agent A 901 (see page 121) shou ld be added to the water to obtain 
turb idity-free so lutions. 
All weigth datas set.out for sodium sulph ite , sodium carbonate and sodium sulphate, 
refers to the anhydrous salt. For conversion to crystalline materiał, use the list on 

page 20. 
Specifications of the du ratio n of development at 20 °C, as far as no cit her temperature 
is given, and notes on the gradation of the photographic silver image obtainable, are 
contained in the last column of the list. 
The developer formu lae are listed in the sequence in which they are numbered. The 
first column of the tables gives information on the application of the individual deve lop
ers for various purposes. The symbols used are explained in the following list, and the 
developers relating to each group are set out. 

Code ~ Formula-No. 

= Genera l Negative Developer = 1, 12, 14, 16, 40, 41, 46, 47, 72 Neg 

FK = Fine-grain Compensation Developer = 12, 14, 16, 44 

Kin = Cine-Film Machine Developer = 12, 14, 15, 16, 18, 20, 22 

Rtg = X-ray Developer = 30, 31, 35 

PA = Portrait- and Amateur's Developer = 8, 10, 40, 41, 42, 44, 45, 46, 47, 60, 61 , 
62, 72 

Trop = Tropical Developer 

Repro = Reproduction Developer 

Pos = Paper Developer 

Spez = Special Developer 

= Rapid Developer 

= 16, 31, 35 

= 70b, 71, 72, 73, 75, 76, 80, 81, 82 

= 20, 47, 72, 100, 105, 108, 115, 120, 
122,123,124,125,126,130, 131 

= 22, SO, 78, 79,108, 110,111,115,130, 
131, 135 

= 18, 35, 36, 70b 

Dia = Developer for Transparency Materiał = 1, 71 
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The application of developers should by no means be strict ly fixed within this classi
ficat ion of developing instructions. The classification essential/y fu lfils the purpose of 
facilitating the selection of suitable instructions for the use of deve lopers for the various 
processes. 

The fo llowing list is arranged in accordance with the components of the developers. 

Developer Component 

Pyrocatechin 

ORWO ff 142 (Hydroquinone) 
with potasslum carbonate 
with tri-potassium phosphate 
with potassium hydroxide 
with paraformaldehyde 

~ Formula-No. 

= 35, 78, 79 

= 120, 123, 126 
= 75 
= 70b, 110, 111 
= 82 

ORWO A 140 (1-hyd roxy-2,4-diaminobenzene hydroch loride) 

= 47 

ORWO M 143 (Monomethyl-p-aminophenol sulphate) 
with sodium sulphite = 55 
wit h sodium carbonate 

with potassium carbonate 

ORWO M 143 - ORWO H 142 

with sodium tetraborate 
with sodium carbonate 

with potassium car bonate 
wit.h sodiu m hydroxide 

ORWO G 141 (para-hydroxyphenyl glycin) 

Paraminophenol 

Pyrogallol 

30 

= 12, 14, 15, 16, 76 
= 18,105 

= 19, 44 
= 20, 22, 30, 31, 42, 45, 46, 61, 73, 81 , 

100,115,124,125,130,131,135 
= 1, 40, 50, 71, 74, 80, 108 
= 36 

= 8, 72,122 

= 10 

= 41, 60, 62 

Developers for Black-and-White Films and Plates 

De.signation Formula 

~1 
Neg Strong Negative Developer ORWO M 143 . 
Dia (= ORWO 108) $odium su lphite .. 

PA Compensating Porc~ait 
Developer 

~ 10 

ORWO H 141. 

Potassium carbonate . 

Potassium bromidc. 

Sodium sulphite 

ORWO G 141 . 

Potassiumcarbonate 

PA Standard Portrait Developer Solution A: 

~ 12 
Neg Fine-grain Developer 

FK 

Kin 

~ 14 
Neg Fine-grainDeveloper 

FK 
Kin 

~ 15 

Parami nophenol hydro• 

chloric 

' make up to 1 litre 

Solution B: 
Sodium s ulphitc. 

Potassium carbonate 
make up to2 litres 

for use mix 
1 part A and 

2 paru B 

ORWO M 143 . . 
Sodium s ulphi te,. 

$odium carbonate. 

Potassium bromidc .. 

ORWOM143 . 
Sodium sulphite .. 

$odium carbonatc. 
Potassium bromide .. 

ORWOM1 ◄3. 

Duration and Cha.rac.ter 

of Developer 

S g. J to 4 minutes 

◄0 g. Rapid and very strong 

6 g. 

40 g . 

l g. 

12.S g. 8 to 10 minutes 

2 g. soft 

25 g. 

20 g . 

.. . 150 g. 

. 120 g. 

10 to 12 minutcs 

normal 

8 g. 10 to 12 minutes 

. 125 g. soft 

6 g. 

2.5 g, 

4.5 g. 12 to 15 minutes 

85 g. soft 

1 g. 

0.5 g. 

8 g. 7 to 9 minutes Kin Cine-negative Machine 

Developer . $odium sulphite 

$odium .carbonate. 

Powsium bromide .. 

..... 125 g. soft and fine-gra in 

12 g. 

1.Sg. 
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Designation 

~ 16 
Neg Tropical Developer 

Fk 

Kin 
Trop 

Kin 

Neg 

Kin 

Kin 
Po, 

~ 18 

Cine-negative Rapid 
Developer 

·Jw, 19 

Cine-negative Machine 
Developer 

~ 19R 

Regenerator 
forORWO19 

~ 20 

PositiveCineDeveloper 

~ 20 R/2 
Regenerator 
forORWO20 

~ 22 
Kin Cine-title Developer 
Spez 

* add insmallquantities 
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Formu la 
Duration and Character 
Developer 

ORWO M 143 . 6 g. 8 to 10 minutes at 20°C 
Sodium sulphite. . ....... 100 g. 3 to 6 minutes ·at 2◄ co 
Sodium carbonace 12 g. 28°C 
Potassium bromide. 3 g. soft and fine-grained 
Sodium sulphace* . ◄O g. 

ORWO M 143 . 
Sodium sulphite . 
Potassium carbonate 
Potassium bromide . 

ORWOM143 . . 

15 1 minute 
75 g. soft 
50 g. 

1 g. 

2 g. 

Sodium sulphite . . ..... . . . 100 g. 
10to12 minutes 
soft and fine-grained 

ORWO H 142 . g. 
Sodium tetraborate . g. 

ORWO M 143. 
Sodium sulphite 
ORWO H 142. 
$odium tetraborate 

ORWOM143 .. 
$odium sulphite . 
ORWO H 142. 
Sodium carbonate . . 
Potassium bromide. 

ORWO M 143 . 
Sodiumsulphite. 
ORWO H 142. 
$odium carbonate . . 

ORWOMH3. 
Sodiumsulpbite. 
ORWO H 142. 
Potassium carbonate 
Potassium bromide .. 

2.5 g. 

100 g. 
6 g . 

12 g. 

2 g. 3½ minutes 
25 g. strong 

4 g. 1 to2 minutes 
18.5 g. for photographic paper 

2 ,· 

2.5 g. 
30 g. 
6.5 g. 

30 g. 

0.8 g. 4 to 5 minutes 
40 g. very hard 

8 g. 

50 g. 
5 g. 

Designation 

~ 30 
Rtg X-ray Developer 

(= ORWO 135) 

~ 31 

Formula 

ORWO M 143 . . 
Sodium Sulphite . 
ORWO H 142 .. 
$odium carbonate. 
Potassium bromide .. 

Duration and Character 
ofDevelopment 

3.5 g. 5 to 6 minutes 
60 g. rapid and stroni 

• g. 

40 g. 

3.5 g. 

Rtg Tropical X-ray Developer ORWO M 143 . .. . 3.5 g. 2 to 3 minutes at 30 °C 
Trop 

~ 35 
RTg Rapid X-ray Developer 

~ 36 
Rapid Developer 

• add in small proportions 

Sodium sulphite : .. 
ORWO H 142 ... 
Sodium carbonate. 

60 g. 3 to 4 minutes at 28 °C 
9 g. ◄ to 5 minute.s at 26 °C 

-40 g. strong 
Potassi urn bromide . 5 g. 
Sodium sulphate* . . . ... 100 g. 

Solution A: 

Sodium sulphite 
Pyrocatechin . 
made up to 1 litre 

Solution B: 

. . .... . 100 g. 

. ...... 100 g. 

Sodium hydroxide 60 g. 
Potassium bromide. . . 100 g. ◄0 to 60 seconds 
made up to one litre. strong 

lmmediately prior to use mix one part A with one part B. The 
developer has a stability of a few hours only. le is, however, afso 
possible to carry out developing direct in the considerably more 
stable stock solutions. The film is placed at first into 

Solution A: 

subsequently wichouc rinsing into 

So!ution B: 

Solution A: 
ORWO M 143. 
Sodiumsu!phite ... 

ORWO H 1 ◄2. 
Potassium bromide ... 
make up to 800 ml 

Solution B: 

Sodium hydroxide .... 
make up to 200 ml 
shortly before use mix 
◄ paru A and 1, part B 

5 g. 

40 g. 

6 •· 
1.5 g. 

16 g. 

30 seconds 

30 seconds 
strong 

25 to ◄5 seconds 
normal 
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Designation 

~ 40 

Neg Strong Negative 
PA Developer 

~ 41 
Neg Pyro Developer 

Pf. 

PA 

FK 

PA 

PA 

34 

~ 42 

Tank Developer 

~ 44 

Borax Fine-Grai n Tank 
Developer 

~ 45 
Tank Developer 

Formula 

ORWO M 143. 
Sodium sulphite 
ORWO H 142 .. 
Potassium carbonate 
Potassium bromide. 

Solution A: 

Citric acid. 
Pyrogallol. 

Duration and Character 
of Deve!opment 

1.5 g. 4 to 5 minutes 
18 g. strong 

2.5 g. 

18· g. 

1 g . 

4 g. 

28 g. 

Sodium sulphite .......... 100 g. 

make up to1 litre 

Solution B: 

Sodium carbonate. 
make up to 1 litre 

40 g. 

For use mix 1 part A and 1 part B 

with 2 parts ofwater 
4 minuces 
norma! 

ORWOM143 . . 
Potassium bisulphite 
Sodium sulphite .. 
ORWO H 142 .. 
Sodium carbonate 
Potassium bromide . 

ORWO M 143. 
Sodium sulphite. 
ORWO H 142. 
Sodium tetraborate . 
Potassium bromide. 

ORWO M 143 .. 
Sodium sulphite .. 
ORWO H 142. 
Sodium carbonate 
Poussium bromide ... 

0.8 g. 8 to 10 minutes 

4 g. normal 
45 g. 

1.2 g. 

8 g. 

1 g. 

1.5 g. 15 to 18 minutes 
80 g. soft and flne-grained 

3 g. 

3 g. 

0.5 g. 

1 g. 

13 g. 

1.8 g. 

4.5 g. 

0.6 g. 

8 to 10 minutes 
normal 

Designacion 

~ 46 
Neg Tank Developer 

PA 

~ 47 

Neg Multi-purpose Developer 

PA 
Po, 

~ 50 
Spez Tank Developer for 

Document Films 

~ 55 
Trop Tropical Tank Developer 

~ 60 
PA Pyro Developer 

• add in small portions 

Formula 
Duration and Character 

ofDevelopment 

ORWO M 143. 
Potassium bisulphlte 

ORWO H 142. 
Sodium sulphite . 

Sodi_um carbonate. 
Potassium bromide 

1.1 g. 7 to 9 minutes 
0.4 g. normal 

Sodium sulphite . . 
ORWOA,140 .. 

1.6g. 
21.5 g. 

6 g. 

0.4 g. 

100 g. 

20 g. 

For usefor negative development 
mix 1 part developer with 3 parts of 

For use for paper development 
1 part developer with 1 part water. 
To reduce the t endency to fogging 
add 1 gr of potassium bromide to 
1 litre ofthis mixture 

5 minutes 
norma! 

ORWO M 143 . 
Sodium sulphite 
ORWO H 142. 
Potassium carbonate 
Potassium bromide .. 

1.8 g. 4 to 5 minutes 
75 g. strong 

◄ .Sg. 

37.S g. 

-4.5 g. 

ORWO M 143. 
Sodium sulphite . . 
Potassium bromide . 
Sodium sulphate*. 

15 g. 10to12minutesat30°C 

Solution A: 

Potassium bisulphite 
Pyrogallol. 
Sodium sulphite .. 
make up to 1 litre 

Solution B: 

75 g. strong 
2 g. 20 minutes at 25 °C 

SO g. 30 minutes at 20 °C 
normal 

SO g. 

SO g . 
. . 130 g. 

Sodium carbonate. 85 g. 

make up to 1 litre 
For use mix 1 part A and one part B 
with 4 parts ofwater 

7 to 9 minutes 
soft 
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Designation 

~ 61 
PA Portrait Developer 

~ 62 
PA Pyro Developer 

~ 70b 
Repr Caustic/alkaline 

Reproduction Developer 

~ 71 
Repr Strong: Reproduction 
Oia Developer 
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Formula 

ORWO M 143 . . 3.5 g. 
Sodium sulphite . 50 g. 
ORWO H 142. 6,5 g. 
5odium carbonate . 40 g. 
Potusium bromide . 1 g. 
for use mix 1 part of developer 
with 3 paruofwater 

Solution A: 

Potusium bisulphite 
Pyrogallol. 
Potassium bromide . 
mak~ up to 500 ml 

5 g, 

30 g . 

1 g, 

Duration and Character 
ofDevelopment 

5 to 6 minutes 
standard 

Oesignation 

~ 72 
Neg Multi-purpose Developer 
PA 

Repr 

Po, 

Repr Compensating 

Reproduction Developer 

~ 74 
Repr Strong Reproduction 

Formula 
Ouration and Chara.eter 
ofDevelopment 

Sodium sulphite.. . . . .. 125 g. 5 to8 minutes 
soft to norma] ORWO G 141 . 50 g. 

Potassium carbonate .. . 250 g. 
For use mix 
1 part of developer with 3 to 
4 parts ofwate r 

ORWO M 143. 
Sodiumsulphite 
ORWO H 142. 
5odium carbonate. 
Pocusium bromide . 

1 to2 minutes 
for photographic 
papers 

• 1 g. -4 to 5 minutes 
40 g. soft 

6 g, 

20 g. 

1 g, 

5 g. 3 minutes 
Solution B: Developer 

ORWO M 143. 
Sodium sulphice .. 
ORWO H 142 . 
Potassium carbonate 
Potassium bromide . 

40 g. hard and very elear 

Sodium sulphite ......... . 100 g. 

make up to 500 ml 

So1ution C: 

$odium carbonate. 
make upto S00 ml 

For use mix 50 ml 

40.7 g. 

cach of solutions A, Band C and 
make up to 1 litre 

Solution A: 

Potassium bisulphite 
ORWOH142 .. 
poussium bromide . . . 
make up to one litre 

Solution B: 

25 g, 

25 g. 

25 g. 

Potassium hydroxide . . 50 g. 

make up to 1 litre 
For use mix shortly beforehand 
cheequal paru of A and B 

10 minutes 
soft 

2 to 3 minutes 
h;ard 

. 30 to 40 seconds 
;as rapid developer for 
standard photographic 

materiał 

ORWO M 143 . . 
Sodium sulphite . 
ORWO H 142 .. 
Potassium carbonate . 
Potusium bromide •.. 

5 g. 3 to -4 mlnutes 
40 g. stroni 
6 g. 

40 g. 
3 , . 

6 g. 
40 g. 

6 g. 

~ 75 
Repr Phosphacc Developer · Citricacid 

ORWO H 142 . 
5 g. 3 to 4 minutes 

Repr 

Sp~ 

25 g. veryhard 

~ 76 

Sodium sulphiu1 . 40 g . 

Tripotassium-phosphate 
anhydrous . ... 110 g. 

Potassium bromide . 3 g. 

lf when using tap water a flocculated 
deposit forfllS, this can be removed by 
filcering 

Compennting Reproduction ORWO M 143 . 4 g. 

75 g. 

5 g. 

2.5 g. 

Developer: Sodium sulphite . 

~ 78 
Special Reproduction 
Developer 

Sodium carbon;ate. 
Pocauium bromide . 

Solution A: 

Pyrocatechin . 
make up co 1 litre 

Solution B: 

Sodium hydroxide 
make up to1 litre 

Shortly before use mix 

25 •· 

10 g. 

1 part A and 1 part B with 6 parts 
ofwater 

8 to 10 minutes 
normal 

1 to2 minutes 
hard 
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Designation 

~ 79 
Spei Specia l Reproduction 

Developerwith Stable 
Stock Solutions 

~ 80 

Formuia 

So!ution A: 
Potauium bisulphi t e ◄ ,. 
Pyrocate~hin . 30 ,. 

make up to1 litre 

So lution B: 

~odium tetraborace 20 g. 

Sod ium hydroxide 20 g. 

Potassium bromide . 1 g. 

make up to1 litre 
For use mix equal parts of A and B 

Duration an d Character 
ofDevelopment 

11/~ minutes 
hard 

Rep r Very Strong Reproduction O RWO M 143 . 2.5 g. 3 to ◄ minutes 
Developer Sodium sulphite 

ORWO H 1 ◄1. 
Potusium carbonate 
Potassium bromide .. 

SO g. vcry hard and elear 

~ 81 
l\epr Ad justable Reproduction 

Developer 

10 g. 

60 ,. 
4 ,. 

ORWO M 1 ◄ 3 7.S g, 

Sodium sulphite . ◄O g. 

ORWO H 1 ◄1 . 3.S g. 
Sodium r.arbonate .. 30 ,. 

Potauium bromide . 3 ,. 

lf used undiluted norma! workini: 5 minutcs 
if diluted with 3 parts of wa ter soft adjustable 
and 6 paru ofwatervery soft 

~ 82 
Repr Paraformatdehyde Solution A; 
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Developer Sod iu m sulphite . 
for Super-Steep Working boric acid, cry$c .. 
(l ine• and Screen Materia ł) ORWO H 1 ◄2 . 

make up to 1 litre 

Solution B; 

Sodium sulphite . 
P1.raformaldehyde. 
Potanium bisulphite 
Potassi um bromide. 
make Up to 1 litre 

60 ,. 
15 ,. 
45 . ,_ 

0. 5 ,. 
15 , _ 

s ,. 
3 ,. 

Shortly before use mix e,qual paru 
of A and B 

4 to& minutes 

Developers for Black-and-White Papers 

Designaticn 

~ 100 
Po, Standard Developer 

~ 105 
Pos Softły Working 

Developer 

~ 108 
Po, Hard Working 

Developer 
(=ORWO1) 

~ 110 
Spez Hard Working Rapid 

Developer 

~ 111 
Spe:z. Contr.an Developer 

Formula 

ORWO M 1 ◄ 3. 
Sodium sulphite 
ORWO H 1 ◄1. 

Sodium carbonate 
Potassium bromide . 

1 g. 

13 g. 
3 ,. 

Duration and Character 

of Development 

26 g. 1 to 2 minutes 
1 g. norma[ 

The above mentioned substantes can also be used for prep;arini:: 
250 ml of conce ntrated scock so lution. For use mix 1 p;art of devel

oper with three parts ofwater. 

ORWO MH3. 
Sodium sulphite . 

1S g. 1 to l
0

minutes 
7S J . very soft 

Potassium carbonate 75 g. 
Pot.us1 um bromide . 2 g. 

For use mix 
1 part of developerwith 4 to 5 p;arts 

ofwater. 

ORWO M 143. 

Sodium su lphi te . 
ORWO H 142. 
Pou1ssium c;i;rbonate 
Potassium bromide . 

5 g. 1 to 2 minutes 

40 g. hard 

6 g. 
;o ,. 

2 •· 

Potassium hydroxide.. 26 g. 1 minute 
Sodium sulphite . . .. 100 g. rapid and hard 

ORWO H 142 . 60 g. 

Potassium bromide . 3 g. 

So l ution A: 

Potassium bisu lphite 
ORWO H 1 ◄2 •. 
Potassium bro mide. 
make up to1 litre 

Solutio n B: 

-40 ,. 

-40 g. 
8 ,. 

Potassium hydroxide . . . . 100 g. 

make up to 1 li tre 
For use mix 1 part A a.nd 1 part B 
with ewo parts of wa ter 

◄O to 50 seconds 
veryhard 
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Dcsignation 

~ 115 
Po, Sp~ial Paper 

Sou Developer 

~ 120 
Po, Brown Developer 

~ 122 
Po, Brown Developer 

~ 123 
Po, Brown Developer 

~ 124 
Po, Olive-brown Developer 

40 

Formuła 

ORWO M 143. 
Sodium sulphite 
ORWO H Hl . 
Sodium carbonate . 
Potassium bromide . 

Sodium sulphite , .. 
ORWO HH2 ... 
Potassium carbonate . 
Potassium bromide . 

Sediumsulphite . 

ORWO G H1 . 
ORWO H 142. 
Potassium carbonate 
Potassium bromid e .. 

Sodium su lphite . 

ORWO H 142 . 
Potassium carbonate 
Potassium bromide 

ORWO M 143 . . 
Sodium sulphitc . 

ORWO H142. 
Sodium carbonate .. 
Potassium bromide . 

Duration and Character 
of Development 

2 g. 2 minutes 
2S ,. stroni: 

',. 
33 ,. 

0.5 g. 

60 , . 

24 g. 
80 g. 
2 ,. 

30 , 
s ,, 

10 g 

50 g. 
5 ,. 

60 ,. 

24 g. 

80 ,. 

25 g. 

o.a,. 
15 g. 

4 ,. 

',. 
8 ,. 

Notes on developers 
ORWO 120 to ORWO 
12-4: 
Accordini: to the type 
of paper and reąuired 

tone, the developers 
shou ld be di luted up to 
a ratio of 1:S. With in
crcasing di lution. The 
exposure and develop
ment times must be 
correspondingly 

extended. 

Designation 

~ 125 
Pos Developer for Document 

Papers 

Po, 

Po, 
Spe:t 

p~ 

Spa 

Spu 

~ 126 
Developer for Document 
Papers 

~ 1_30 
Special Paper 
Developer 

~ 131 
Special Paper 
Developer 

~ 135 
X-ray Paper-
Developer 
(=ORWO 30) 

Formula 
Duration and Character 
ofDevelopment 

ORWO M 143. 
Sodium sulphite . 
ORWO H 142 . . 
Sodium carbonate. 
Potassium bromide . 

1.S g. 1 to 2 minutes 

30 g. 

6 g. 

45 g. 

0.6 g. 

$odium sulphite . . . 12S g. 

ORWO H 142 .. 40 g. 

Potassium carbonate .. 250 g. 
Pocassium bromide . ◄.5 g. 
For use mix 1 pilrt of developer 

with 2 to 3 parts of water 

ORWO M 143 . 2.5 g. 

Sodium sulphite . 30 g. 
ORWO H 142 . 7 g. 

Sodium carbonite . . 30 g. 
Pota.nium bromide . 1 ,. 

1 to 2 minutes 

1 to 2 minutes 
normal 

ORWO M143 .. 
Sodium sułphite . 
ORWO H 142. 
Sodium ca.rbonate. 
Potassium bromidc . 

4.5 g. 1 to 2 minutes 

ORWO M 143 ... 
Sodium sulphite- . 
ORWOH1-42 .. 
Sodium carbonate .. 

26 g. soft 
1 ,. 

21 g. 

2.5 g. 

3.5 g. 3 toS minutes 
60 ,. 

' ,_ 
40 ,_ 

Potassium bromid e . 3.5 g. 

Other developers for photographic pa.pers: ~ 20, ~ 47, ~ 72 
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A 2 l ~ Developer-Packs 

A 49 Finest Srain Developer 

43 Fine-grain Developer 

D 51 Bright Light Developer 

H 02 Special Negative Developer 

R 09 Developer Solution 

M-H 28 Developer Solution 

G 04 Developer Solution 

102 Universal Developer Solution 

N 103 Paper Developer 

B 104 Special Paper Developer 

A 71 Reproduct ion Developer 

A 77 Reproduction Deve loper, Adjustable 

' A 82 Special Reproduction Developer 

A JO X-ray Developer 

A 32 Special X-ray Developer 

A 35 X-ray Surgical Deve loper 

X-ray Developing Set for Den tal Films 
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~ Finest Grain Developer A 49 

Finest grain developer, especially for miniature films and all photographic materials, the 
negatives of which are to be greatly enlarged . Compounded according to current ex
perience, suitable for dish, box and tank development of long life, and economic in use. 
Good utilization of sensitivity. Even with highly-sensitive emulsion the developed silver 
has the flnest grain. The negatives are compensated an appear delicate. Due to the 

brownish black colour of the silver positives of a good brilliancy result. 

Commercial Sizes : Packs for 600 ml 

2 litres 
7½ litres 

35 licres 
70 litres 

The packs contain substances in solid consistency: Part A separated into two smaller 

quantities, Part 8 one.Jarger quantity. 

lnstruction for dissolving the 600-ml packs: 

The two quantities belonging to Part A are dissolved simultaneously and completely in 
400 ml of water of 30 to 45 °C. Subsequently the substance of Part Bis added gradually, 
and dissolved completely, whilst stirring. Finally the mixture is topped up with water 
to 600 ml. The mixing of the solution must take place immediately after the preparation, 
as solution A on its own has only a limited life. lf prepared correctly, the solution 

should be yellowish but elear. 

lnstruction for dissolving 2-, 7½-, 35- and 70-litre Packs: 

The two quantitative belonging to Part A are dissolved according to the size of the 

pack, in water at 30 to 35 °C as fellows: 

Packs for 
Dissolve Part A in .... ½ 

1½ 
1½ 

35 

7 
70 litres developer 
15 litres water 

Thf!: solution thus obtained is poured into a larger container, or immediately into the 
tank to be used . Subsequently, as much cold water is .łdded as is stili required to make 
up a quarter of the total volume. lt is absolutely essential to dilute the A solution with 
water in order to av:oid precipitation when adding the B part. After dilution , part B 
is poured into it in small amounts whilst stirring thoroughly, topping up to the full 
volume of the packs. Stirring is continued until all substances are completely dissolved. 
The preparation of the developer should be carried out in one process, as solut łon A 
on its own has only a limited life. lf prepared correctly, the solution should be yellow
ish but elear. 
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lnstructions for the Use of ~ Finest-grain Developer A 49 

Developing times for ORWO Films and Plates at 20 °C 

Miniature Films 

NP 10 . 

NP 18 
NP 22 
NP 27 „ 

Dish Box Tank 

about ◄ minute$ ◄ to S minutes 
9 to 11 minutes 11 to 13 minutes 
9 to 11 minutes 11 to 13 !Jlinutes 

12 to 14 minutes 1 ◄ to 16 minutes 

Roll Fllms 

NP 10 .. 
NP 18 

about ◄ minutcs about ◄ minutes ◄ to S minutes 

NP 22 . 
NP 27 . 
NP 22 Portrait . 

Sheet Films 

Most types of ORWO sheet film . 

Plates 
Most types of ORWO photographic 
płates 

9 to 11 .minutes 9 t;; 11 minutes 11 to 13 minutes 
9 to 11 minutes 9 to 11 minutes 11 to 13 minutes 

12 to 1 ◄ minutes 12 to 14 minutes 1 ◄ to 16 minutes 
9 to 11 minutes 9 to 11 minutes 11 to 13 minutes 

9to11 minutes 12 to 13 minutes 

9to11 minutes 12 to 13 minutes 

See also undc.r developin& times for ORWO films and plates: Pp. 77 to 8◄ 

In the case of deviation of temperature. the developing times should be modified as 

follows : 

Extension at 15 °C by 60% 
at 18°C by 25% 

Reduction at 22 °C by 15% 

at 24°C by 30% 
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Capacity: 6 films can be developed in 600 ml. Only with the:: last film shou ld the de• 
ve loping time be extended by 1 minute each. 

The larger packs permit a much greater capacity when using regenerator A 49 R. In 
the 7•1itre tank, up to 300 fi lms can then be develop~d; in the larger tan ks correspond• 
ingly more. 

Especially well•balanced negatives are obtained if the developer is diluted without any 
detrimenta l properties occurring with regard to the negative. When diluted in a ratio 
of 1 :1, the above•mentioned time should be extended by half; at 1 :2 it should be 
doubled. Weaker di lu tions are not recommended . lt shou ld be eSpecially noted that 
di luted A 49 developer so lution should be stored in bottles fil led to the brim. When 
there is an air layer in the bottle, the developing capacity is already reduced after two 
weeks. 
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~ Regenerator A 49 for Finest Grain Developer A 49 

The prepared regenerator must not be used as a developer on its own. lt may on ly 
be used for regenerating finest-grain developer A 49 in accordance with the instructions 
for use. 

Commercial Size: Pack for 5 litres of regenerator with substances in solid consistency : 
Part A separate in two small quantities, Part B in one larger quantity. 

lnstructions for Dissolving: The two quantities belonging to Part A are dissolved 
simultaneously in 4 litres ofwater at 30 to 40°. Subsequent ly, Part Bis added in small 

portions and disso lved. Top up to 4 litres. The regenerator should be prepared in one 
process, as solution A, on its own, has only a: li mited life. 

To accelerate dissolving wate .- of up to 45 °C may be used. 
Naturally when using the regenerator the temperature should again be approximately 
20 °C. lt is advisab le to store the regenerator in a we ll-closed bottle. 

lnstructions for Use: The developer, exhausted by the development, is rep laced by 
the regenerator. lt is used at the end of each working day to replenish to the original 
level of the developer. Thorough stirring is required. The stirred sedimentation 
deposits again overnight, so _that on the following day a clean, regenerated developer 

so lution is availab le. Fo r an A 49 tank preparation of 7 ½ litres, two packs of regenerator 
of the 5 litres size may be used; for a tank of 35 litres 8 to 10; and for a 70 li tre tank, 
16 to 18 such packs. Working according to this method, the norma:1 developing time 
is able to be maintained at a co..nstant temperature, practically unchanged unti l the 
end. In large tanks, it is possib le to deve lop severa l thousands of films in a constant 
fine grain and gradation. Maximum cleanliness of the tank shou ld, of course, be ensured 
if it is used for sucha long time and excessive ly accumu lated sedimentation should be 
drained from time to time, replacing the lost developer with regenerato r. 
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~ Fine-grain Developer F 43 

fine-grain and compensating developers for all types of photographic materials, in 
dud ing miniature fi lms . Suitable for tan ks and boxes, as well as for dish development. 
Very long life and great capacity. 

Commercial Sizes: Packs for 600 ml, 5, 10, 35 and 70 litres. The packs contain the sub
stances in solid consistency. They are separated into a smaller part A and a larger part B. 

lnstruction for Dissolving the 600 ml Pack: 

With this size of pack, 500 ml of water at 30 to 40 °C are used, and part A dissolved in 
it. Subsequently, part B is added in small portions, and also completely dissolved while 
stirring or tilting continuously. After topping up to 600 ml, the deve loper so lution 
must be crysta l elear. 

Preparation of the developer should be carried out in one process, as solution A has 
only a limited life . 

łnstructions for Dissolving the 5-, 10-, 35- and 70-Litres Packs: 

For preparing a tank filling, part A is first dissolved in water at 30 to 45 °C (for larger 
packs, for example, in a plastic bucket, or a container with perfect enamel) by stirring 
continuously, the elear solutioil is poured into the tank and diluted with cold water. 
The following quantities of water are required: 

Pack for. 10 35 
dissolve Part A in . . 2 , 5 
aftter dissolving top up to. 6 20 

70 litres developer 
10 litres water 
40 litres 

lt is indispensable to dilute the solut/on A with water in order to avoid precipitation 
on adding so lution B. 

Part Bis, in every case, dissolved in a special container outside the water tank at 30° to 
· 45 °C in the following quantlties of water: 

Pack for 10 35 70 litres developer 
dissolve part B in .. 1 ½ 3 1 O 20 li tres of water 

lf there areno larger containers available, it is possible, for instance, to divide the 70• 
litres preparation of part 8 in two approximately equal quantities and to dissolve them 
each separately in a clean bucket. 

Subsequently, solution Bis poured into solution A in the tank and topped up with co ld 

water to the finał colume. The preparation of the developer should take place in 
one process, as solution A, on its own, has only a limited life. 
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lt is also possib le to use the fo\lowing method: . 
After pouring the solution A into the tank, top this up to three~uarters o~ 1ts v~lu~e 
with water, and then add substance B in small amounts and d1ssolve whdst st1rrmg 

vigorous ly. Subsequently, the tank is topped up with water to its required volume and 

mixed thorough ly. 
To accelerate dissolying, it is recommended to use water of 30 °C to 45 °C. Cold water 
is heated by taking approximately a quarter, heating it to boiling point, and adding it 

back to the total quantity. 
Prepared developer so\ution or partial solutions must, however, never be heated to 

boiling point. 

lnstructions for the Use of ~ Fine-grain Developer F 43 

Developing times for ORWO Films and Plates at 20°C 

Miniature Films 

NP 10 . 
NP 18 . 

NP 22 
NP 27 . 

Roll Films 

NP 10 .. 

NP 18 . . .. 
NP 22 .. 
NP 27 . 
NP 22 Portrait . 

Sheet Films 

Host types of OR.WO 

sheet fi lms . 

Plates 

Hou types of OR WO 

photoi n.phic plates . .. . 

Dish Tray Tank 

about ◄ minutes ◄ to 5 minutes 
7 to 9 minutes 9 to 11 minutcs 
7 to 9 minutes 9 to 11 minutes 

11 to 13 minutes 13 to 15 minutes 

about 4 minutes about 4 mlnutes 4 to 5 minutcs 
7 to 9 minutes 7 to 9 minutes 9 to 11 minutes 
7 to 9 minutes 7 to 9 minutes 9 to 11 mi nutes 

11 to 13 minutes 11 to 13 minutes 13 to 15 minutes 
7 to 9 minutes 7 to 9 minutes 9 to 11 minutes 

'3 to 10 minutes 10 to 12 minutes 

8 tO 10 minutes 10 to 12 minutes 

Sec also und er developing times for OR WO Fi lms and Plates: Pp. 77 to 84 
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F 43 has a relatively low sensitivity to deviating temperatures and thus at temperatures 
ranging from 19 to 21 °Cit is possible to work with the same developing time as with 
20°C; for strongly-deviating temperatures the developing ,time should be modified ac
cordingly. 

Extension at 15 °C by 60% 
at 18 °C by 25% 

Reduction at 22 °C by 15% 
at 24 °C by 35% 

Capacity: In the solutlon of a 600 ml pack, it is possible to develop approximately 
10 miniature or roll fjlms, working cleanly. After the development of two films, the 
developing time should be extended by approximately 1 minute. 
Due to its special composition F 43 developer is so stable that it can be kept for 
months in the tank. lt Is for instance possible to develop several thousands of films 
in a 70 litre tank uslng three to four regenerator packs for 10 litres each of concen
trated solution and applying them correctly. The milky turbidity gradually developiiig 
irl the F 43 developer, as in all fine-grain developers of this kind, remains uniformely 
suspended when working cleanly, and does not deposit. lt does not, therefore, inter
fere in any way with the development. · 
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~ Regenerator F 43 R for the Fine Grain Developer F 43 

The prepared regenerator solution must not be used as a developer on its own. lt may 
only be used for _regenerating fine-grain developer F 43 in accordance with the instruc
tions for use. 

Commercial Sizes: Packs for 5 and 1 O li tres of concentrated regenerator solution with 
substances in solid consistency (Part A and B). 

lnstructions for Dissolving: Each part is separately dissolved in water at 30 to 45°C. 

Pack for . . .. . . .5 
dissolve Part A in ......... 2½ 
dissolve Part Bin ... 2½ 

1 O lit res concentrated regenerator 
5 litres of water 
5 litres of water 

Then solution Bis poured into solution A. Thus, 5 or 10 litres of concentrated stock 
solution is obtained which should be kept in a well-closed bottle. The preparation of 
the regenerator should be carried out in one process, as solution A, on its own, has 
only a limited life. 

lnstructions for Use: The stock solution is diluted for use with water in a ratio of 1 :1. 
At the end of each working day, it is used for topping up to the original level of the 
developer. In „this manner the developer, exhausted by the development, is replaced. 
Thorough stirring is essential. The sedimentation thus stirred deposits again overnight, 
so that on the following day a clean regenerated developer solution is available. When 
working regularly in accordance with this method, the normal developing time may be 
maintained, practically unchanged, until the end. 

For a F 43 tank vol u me of 35 litres, 2 regenerator packs for 10 litres may be used, 4 re
generator packs for 70 litres. lf, toward the end of the application , the replenishment, in 
accordance with the above instructions is no longer adequate, the regenerator solu• 
tion may also be used without dilution in order to obtain sufficlent densiW of the 
developed materiał. 
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~ Bright-Light Developer D 51 

Gently-working negative developer, permitting the use of a relatively bright dark
room illumination (thus a bright•light developer) and, acco rdi ng ly permitting controll
able development. 

Commercial Sizes ~ Packs for 600 ml. 

The packs contain substances in solid consistency. They are separated into the smaller 
part A, and the larger part B. 

lnstructions for Dissolving : 

Part A should be complete ly dissolved in 150 ml, part B in 400 ml of water at 30 to 
4s 0 c. 
Subsequently solution B is added ·to solution A while stirring, and is topped up to 
600 ml with water. The mixing of the solutions should be carried out immediately after 
preparation, as solution A, on its own, has only a limited life. The developer is yellow
ish-brown. 

Working hints : 

Greatly underexposed photographs may stil! •provide very good results, by the ex
tension of developing time to double, but the grain becomes coarser. D 51 developer 
provides the possibility of observing the development process of highspeed and ultra 
highspeed, unsensiti'Zed orthochromatic, panchromatic and infra-red sensitized mate
riał, at a relatively bright darkroom illumination. 
After a developing time of three minutes, at a darkroom light provided by the respec
tive materia!, work is continued with darkroom safe-light screen 113 D. This relatively 
bright light is a light to direct ly illuminate the films and plates, during the development 
process, at a distance of 75 cm. This distance may be temporaril y reduced for examina
t ion . 
Nevertheless, care is advisable with high-speed materials . With bright-light develop
ment, the development process may be easi/y followed. Over and under-exposures may, 
therefore, be largely compensated and the negative may be adapted in the contrast to a 
specific paper gradation. Adequate finał ri nsing should be ensured in order to avoid 
yellow coloration . 

Capacity: 

6 films can be developed in 600 ml. In this instance, the developing time shou ld be ex
tended only for the finał films. 
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lnstructions for the Use of ~ Bright-Light Developer D 51 

Developing Times for ORWO Fi lms and Plates at 20 °C 

Miniature Films 

NP 10 .. 

NP 18 . 
NP 22 .. 

NP 27 

Roll Films 
NP 10 , 
NP 18 . . 
NP 22 .. 

NP 27 . 
NP 22 Portrait 

Sheet Films 

Most types of OR WO 
sheet films . . 

Plates 
Most types of OR WO 
hotographic plates . 

Dish Tray Tank 

about 5 minutes 6 to 7 minutes 
10 to 12 minutes 12 to 14 minutes 
10 to 12 minutes 12 to 14 minutes 
12 to 14 minutes 15 to 16 minutes 

;.tout 5 minutes about 5 minutes 6 to 7 minutes 
10 to 12 minutes 10 to 12 minutes 12 to 14 minutes 
10 to 12 minutes 10 to 12 minutes 12 to 1 ◄ minutes 
13 to 1 ◄ minutes 13 to 14 minutes 15 to 16 minutes 
10 to 12 minutes 10 to 12 minutes 12 to 14 minutes 

10 to 12 minutes 13 to 14 minutes 

10 to 12 minutes 13 to 14 minutes 

With deviating temperatures, the deve loping t imes shou ld be modified as fellows: 

Extension at 15 °C by 60% Reduction at 22 °C by 15% 
at 18°C by 25% at 24 °C by 35% 
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~ Special Negative Developer H 02 

Properties and Use : 

1. H 02 is intended ·especially for box development of OR WO-NP 10 fi lms. The devel
oper utilizes the film speed so well that 10 DIN film can be exposed like 16 Din 
films. The H 02 development is contrast-compensating, so that the otherwise steeply
working NP 10 film has a wider exposure range. Very fine grain negatives with 

sharp concours and a norrf!al density range are obtained. The negative permits great 
magnification and results in positives with fine detail of li ght and shade. 

2. H 02 is also suitable, in specia l instances, for box de~elopment of high-speed films 
such as NP 18. This materiał may be exposed as 21 DIN . The H 02 development, 
therefore, has such a contrast-compensating effect, that the large exposure range 
thus obtained assists in bridging very great light contrasts . Yery balanced negatives 
with sharp contours are obtained. 

Size or Packs : 

Pack for 400 ml of ready-for-use developer. 

Jnstructions for Dissolving : 

The contents of the bottle are poured into 360 ml oftap water at 20 °C. Then the small 
quantity of substance added is dissolved without shaking or tilting too much. 

Developing Time: (20 °C/box) 

NP 10 10 to 12 minutes 
NP 18 12 to 14 minutes 

Deviating Developer Temperatures: 

The time given for 20 °C shou!d be multip lied by the following factors, in case of tem
peratu re deviations: 

at 16°C by 1.35 
at18°C by1 .15 

Capacity / Life : 

at 22 °C by 0.85 
at 24 °C by 0.70 

Three to four miniature fi lms or roll films can be developed in a H 02 pack. The develop
ment time for the third and fourth films should be extended by 1 to 2 minutes. Because 
of the limited life of the prepared H. 02 developer, the fi lms must be developed one 
after the other. lt is not advisable to store the developer, even in an air-tight closed 
bott le. 
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Greater Dilution : 

H 02 may, if required , be diluted beyond 400 ml. 
The specified developing times should then be mu ltiplied by the following factors: 

with 500 ml developer by a factor 1.3 

with 600 ml developer by a factor 1.5 

with 700 ml developer by a factor 1.8 

with 800 ml developer by a factor 2.1 

lf the maximum contrast compensation is required with exposures against the light, it 
is possible to use the diluted developer with a correspondingly extended exposure, 
even without prolonging the developing time. 
Suggestions: Processing in H 021 :1 (400 ml topped up to 800 ml) at 20 °C 

NP 18 approximate ly 18 min. 
NP 10 approximately 16 min. 

lntermediate Rinsing, Fixing, Rinsing, Drying: 

After developing, the film is treated in the same manner as any other negative film . 

Notes: 

1. Due to the different intensity of agitation during box development, the negative 
contrast can be inf1uenced by moving the film only at the beginning and then ap

proximately every 2 minutes for a short time, the result being particularly we\1-
compensated negatives. With a continuous agitation during the entire development 

time, stronger negatives are obtained. 

2. The substances of the H 02 developer are, like those of other photographic devel
opers, non-toxic to man . lf, due to a certain hypei--sensitivity, irritation of the skin 

occurs, rubber gloveś should be wo rn during werk. In case of open wounds, care 

should be taken in any case. 

3. The desensitizer D 903, recommended generally for bright light development, is not 

suitab le for H 02. When it is added the sensitivity-utilizing effect of the developer is 

compensated . 

4. To avoid any defects due to wetting, it is recommended, when developing roll film 
NP. 18 in diluted H 02, first to dip the film in water for a few minutes prior to im

mersing it in the developer. 
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~ Developer Solution R 09 

Well-proven negatlve developer, on the basis of paraminopheno! , Adjustable by dilu

tion within wide limits. Extreme utiliZation of sensitivity. Highly concentrated solution, 
long life. 

Commercial Sizes : Bottles of 1/i0 litre 
¼ litre 
1 litre 

In highly concentrated solution, this negative developer may also be kept for a 
few months in opened bottles. The small quantity of white salt depositing when stored 
for a prolonged period, as well as the increasing dark colour of the solution, has no in
fluence on the developing capacity. 

R 09 Developer Solution is diluted for use with tap or well water. With weak dilutions, 
R 09 develops rapidly and contrasty. The dilution ratio 1 :10 to 1 :20 is, therefore, re
commended only for large-size plates and fi lms. Stronger dilutions have a flatter effect. 
For miniature photography, at least 40 parts of water have to be taken to 1 part of 
R 09. For the development of an especially dellcate negative, the dilution can be in
creased to 1 :200. The grain becomes increasingly .finer; the utilization of the sen
sitivity is , however, maintained in all instances where the developing time is cor
respondingly extended. When it is exposed to air, the diluted R 09 Developer has a 
reduced life. 

Developers diluted to such an extent shquld be poured away after use . With greater 
dilutions, the developing times should be multiplied by the following factors, as colll
pared to the figures given for 1 :40 : 

Dilution .. . ............ 1 : 60 
Extension factor .1.5 
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1 :80 
2.0 

1 :100 
3.0 

1 :150 
4.0 

1 :200 
6.0 

lnstructions for the Use of ~ Developer Solution R 09 

Developing Times for ORWO Films and Pla:es at 20 °C 

Miniature Films 
NP 10 . 

NP 18 . 
NP 22 . 
NP 27 . 

Roll Films 
NP 10 . 

NP 18 . 
NP 22 . 
NP 27 . 

NP 22 Portrait . 

Sheet Films 
Most types of ORWO 

sheetfilms. 

Plates 
Most types of ORWO 
photographic plates . 

Oish 
dilution 
1 :20 

4 to 6 min 
4 to 6 min 
6 to 8 min 
4 to 6 min 

4 to 6 min 

4 to 6 min 

Tray 
dilution 

1:40 

about 4 min 
9 to 11 min 
9 to 11 min 

12 to 13 min 

about 4 min 
9 to 11 min 
9 to 11 min 

12 to 13 min 
9 to 11 min 

See also under developing: times for ORWO Films and Plates: Pp. 77 to 8-4 

Tank 
di!ution 
1:40 

4 to 5 min 
10 to 12 min 
10 to 12 min 
14 to 16 min 

4 to 5 min 
10 to 12 min 
10 to 12 min 
14 to 16 min 
10 to 12 min 

12 to 13 mi n 

11 to 13 min 

In the case of deviating temperatures, the developing times should be modified as 

fellows: 
Extension at 15 °C by 50% 

at 18 °C by 20% 

Reduction at 22 °C by 15% 
at 24 °C by 30% 
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~ Developer Solution M-H 28 

Universally-applicable rapid developer with good covering capacity. Concentrated 
Solution. 

Commercial Sizes : Bott les of ¼ litre 

½ litre 
1 litre 

lnstructions for Use: For standard development of negative materials of larger sizes 
(above 6 cm X 9 cm) the concentrated solution is diluted with 5 to 6 parts of water 
with a developing time of 4 to 5 minutes at 20 °C usually being correct. In the case of, 
over-exposu res, it is advisable to di lute with on ly 2 to 5 parts of water and to develop 
for a shorter period. To 100 ml of developer, 2 to 3 ml of a 10% potassium bromide 
solution is then added. For under-exposures, approximately 8 parts of wate r are used 
for dilution , and deve lopment is extended accordingly. 
For developing photographic papers, the concentrated solution is di luted according to 
the following table: 

Type of paper 
Enlarging Contact Paper Centa.et Paper 
Paper White Chamois 

Dilution 1:2 1 :2 1 :3 
Developing time 1½ to 3 min 1 min 1 to 2 min 

Should occasionally-occurring precipitations not dissolve on tilting or shaking carefully, 
a uniform distribution of the precipitation within the concentrated solution should be 
ensured prior to measurement. After diluting with water, the solution is carefully 
tilted until it becomes elear. 

With temperatures below -5 °C, greater precipitation may occur in the concentrated 
solution, but this, however, reduces on heating to 25 °C after 10 to 12 hours to such an 
extent that processing may be continued according to the abovementioned indication. 
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m Developer Solution G 04 

Very elear working developer. Concentrated solution. 

Commercial słzes : Bottles of 1 litre 

lnstruction for Use: To use, with 4 to 5 parts d wate r are mixed. With negative devel
opment, very elear, harmoniously-adjusted negatives of geod density are obtained. 
Dish development, 5 to 6 minutes. Tank development, 7 to 8 minutes at 20 °C. 

G 04 is particular ly sensitive to temperature fluctuations . For photographic paper 
development the deve loper may be 4sed in the same dilution. lt is, however, recom
mended to add 2 ml of a 10% potassium bromide solution to each 100 ml of diluted 

developer. 
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~ Universal Developer Solution E 102 

Developer for neutrally~black tones on papers and transparencies. Suitable also as a 
negative developer for larger sizes, Concentrated solution. 

Commercial Sizes: Bottles of ¼ litre 

½ litre 
1 litre 

lnstructions for Use: E 102 developer shou ld be used primarily in a dilution of 1 :7 to 
1 : 8 for paper processing. Developing time is 1 to 2 minutes. The table be low lists the 
to ne then obtainable. E 102 has also given good results in two-dish developmen f: . In 

this case, dilutions of 1 :7 and 1 :12 are used. For transparency materiał, a dilution of 
1 :6 is recommended. 

E 102 is su itab/e also as a negative developer. One part of developer is diluted with 10 
to 12 parts of water. At 20 °C, developing time is 4 to 5 minutes. The developer is 
unsuitable for high bath temperatures (above 22 °C). lt contains caustic al kali which 
causes the gelatine to swell more in the heat and the fog to increase. 

Precipitations in the concentrated solutions may occur at temperatures below +s °C 
but these dissolve agai n after 10 to 12 hours, when heated to 25 °C . . 

E 102, N 103, B 104: Obtainable Jones 

Developer 

E 102 . 

N 103 

B 104 . 
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Type of Paper 

Contact Paper Enlarging Paper Portrait 

~~ -- ~-
pure black warm black pure. black warm black warm black 

pure black warm black pure black brown-black warm black 

blue-black brown-black pure black brown-black warm black 

~ Paper Developer N 103 _ 

Universally-applicable paper developer for neutrally-black tones. 

Commercial Sixes: Packs of 200 ml (in tubes) 

2½ litres 
10 litres 

Substances in solid consistency (Part A and B). 

~ Special Paper Developer B 104 

Special deve loper for blue-black tones. 

Commercial Sizes : Packs of 2½ litres 
10 litres 

Substance in solid consistency {Part A and B}. 

lnstructions for Dissolving ORWO N 103 and ORWO B 104 Developer 

Part A is dissolved, according to the size of pack, in water at 30 to 45 °C. 
Pack for ........... 200 ml 2½ 10 litres developer 

Dissolve part A in 150 ml 2 7½ litres water 

Part B is subsequently added whi le stirring thoroughly. After topping up with cold 
water to the finał vol u me, in accordance with the size of pack, and heating to 20 °C, 
the developers are ready for use. The preparation of the developers should be carried 

out in one process, as solution A only has a lim ited life. 

lnstructions for Use: N 103 and B 104, similarly to E 102, provide the best results with 
most contact papers after a developing time of 50 to 60 seconds, and with enlarging 
papers, after 1 ½ to 2 minutes at 20 °C. The developers have additives and permit, 

thus, long developing times {approx. 5 rryinutes} without producing a grey or yellow 

fog. 

Up to 400 prints 7.5 cm x 10.5 cm may be developed in one litre of developer. 
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~ Reproduction Developer A 71 

Special developer for reproduction photography. 
Commercial Sizes: Pack for 5 litres developer, substances in solid consistency (Part A 
and B). 

lnstructions for Dissolving: Part A of the pack iS completely dissolved in 4 litres of 
water; subsequently substance Bis added in small portions, also completely dissolved . 
and topped up with water to 5 litres. · 

lnstructions for Use: The ready-for-use deve loper supplies contrasty negatives with all 
phototechnical types of fi lms and plates at 20 °C, after 3 to 5 minut'es development . 

~ Reproduction Developer A 77 

Adjustable developer for phototechnical materia ł and survey fi lm. The developer 
consists of three parts, which are mixed for use according to the required contrast 
(hard to soft). 

Commercial Siz.e : Packs for 5 litres partia! solution each, substances in solid consist~ 
ency (Part A1, Al, and B), 

lnstructions for Dissolving : The contents of part A 1, Al and B are separately dissolved 
each in 4 li tres of water at 30 to 40 °C, whi le stirring continuously, and are then topped 
up to 5 litres. 

Storage Life: The stock solutions, A1, A2 and B;should be stored in airtfght bottles 
filled to the brim. Under these cond itions they keep for some weeks. 

lnstructions for Use: To use, thę developer is mixed from the three individual parts, 
The following contrasts may, for instance, be obtained by different mixing ratios : 

Contrast 

hard 
norma! 
soft* 

A1 

1 

l 

Al 

o 

* This dilution is suitable for infra-red film NI 750. 

Water 

The more strongly diluted solutions are intended for quicker use. 

Developing Time: 5 minutes at 20 °C in the dish. 
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~ Soecial Reproduction Developer A 82 

The deve.loper is especially suitable fo r the processing_of super-steep working line and 

screen materials (FO 6). 
lt supplies maximym contrast with geod clarity. The developer is prepared by pou-

ring together two stock solutions prepared separate ly. 

Commercial Size : Pack for l½ litres so lutions each, substances in solid consistency (Part 

A and B). 

lnstructions ror Dissolving: 

Solution A 
The contents of part Aare completely dissolved in 2 litres of water at appro~i~ately 
30 oc whilst stirring continuously and then topped up with 2½ \itres. Any turb1d1ty oc

curring is of no consequence to the photographic result. 

Solution B 
The contents of part B are completely dissolved in 2 litres of water at approximately 

300c by stirring continuously, and then topped up to 2½ litres . 

Storage: Th~ two stock solutions A and B should be stored in airtight bottles, filled to 

the brim. 

lnstructions for Use: Shortly before use , the developer is mixed from equal parts. of 
stock solutions A and B. The life of the prepared deve loper is limited (in an open d1sh 

to about ½ hour). 

Developing time: 4 to 6 minutes at 20 °C in the dish (continuous, energetic agitation). 
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~ X-Ray Developer A 30 

X-ray developer for good clarity and high contrast. 

Commercial Size : Packs for litre 

4½ litres 
9 litres 

13½ litres 

Substances in solid consistency (Part A and B). 

lnstructions for Dissolving : Part A is disso lved, according to the size of the pack in 
water at 30 to 45 °C. ' 

4½ 9 13½ litres developer 
dissolve Part A in . 2/, 3 6 9 litres of water 

Pack for . ..... . .. . 

~fter dissolving. co~pletely Part B is add.ed gradua lly, whilst sti rring continuously. 
F_ma lly the so lut1on 1s topped up with cold water to the finał volume, according to the 
s1ze of the pack. 

lnstructions for Use: When developing X-ray exposu res, the best contrast on most 
typ~s of X-ray film is obtained at a temperature of 20 °C after a developing time of 
5 mmutes .. To achieve the same good results, the temperature of the developer should 
be determined accurate ly and the developing time taken_ from the following tab le: 

Developing time for ORWO X-ray Films 

1s 0 c 6 min~tes 
20°c 5 minutes 
22°c 4 minutes 
24°c 3 minutes 

See also the developing times for films and plates: pages 79, 82, 84. 

Capacity : '.n the course of using the developer, the increasing exhaustion of the devel
oper so l~t1on ~u.st be compensated by extension of the deve loping time. In the inter
est of un1form1ty of the result, it is better to use ORWO X- ray regenerators A 30 R. 
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~ Regenerator A 30 R for X-Ray Developer A 30 

The regenerator must not be used as a developer on its own . lt can only be used for 
replenishing the developer A 30 in accordance with the inst ructions for use. 

Commercial Sizes: Packs for 5 litres concentrated regenerator so lution, substances in 
solid consistency (Part A, B and C). 

lnstructions for Dissolving : 

First, part A is dissolved in 4 ½ litres of water at 30 to 45 °C. Part B is added slowly to 
the disso lved part A, wh ilst stirring continuously; it does not disso lve complete ly but 
produces a mi lky suspension. Complete solution takes place only after adding part C. 
(Caution! caustic substance! use protect ive goggles). Finally, the tota l volume of 5 litres 
is made up with water. The concentrated solution obtained in th is manner must be 
crystal elear. 

lnstructions for Use: The concentrated regene rator so lution is stored in a bottle of 
suitable size, with as little air above the so lution as possible. Regeneration takes place 
by frequent replacement of the exhausted developer. For this purpose, only the 
quantity required at a certain time is prepared from the concentrated regenerator 
solu tion with water in a ratio of 1 :1 and added immediately to the developer whilst 
stirring. The more frequent ly the deve loper is rep lenished in this manner to the ful l 
tank volume (maximum leve l of the solution can, if necessary, be marked) t he mare 
uniform become the resu lts of deve/opment. (For instance, topping up after each 10 to 
15 sheets of X-ray fi lm , 30 cm X 40 cm.) When carried out regularly in this manner, 
the same contrast is always obtained ~ith a constant temperature and constant devel
oping times. With a particularly strong exhaustion; or in case of irregularities in re
plenishing; or in the case of a highe r contrast being required, re plenishing may also 
be carried out with undiluted regenerator solution . Not more than 200 ml of undiluted 
regenerator solution per" litre of developer should, however, be added at one time. The 
limit of utilization of the developer is usually reached when the added quantity of re
generator solution (1 :1) equals the original filling of the tank with developer. 
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~ X-Ray Developer A 30 

X-ray developer for good clarity and high contrast. 

Commercial Size : Packs for litre 

4½ litres 
9 litres 

13½ litres 

Substances in so lid consistency (Part A and B). 

lnstructions for Dissolving: Part A is disso lved, according to the size of the pack in 
water at 30 to 45 °c. ' 

4½ 9 13½ litres developer 
disso lve Part A in .... 'l-}3 3 6 9 lit res of water 

Pack for . . . . . . . . . . . . 1 

~fter disso lving_ co~pletely Part B is add.ed gradua lly, whilst sti rring continuously. 
F_ma lly the so lut1on 1s topped up with co ld water to t he finał volume, according to the 
s1ze of the pac:k. . 

lnstructions for Use: When developing X-ray exposu res, the best cont rast on most 
typ~s of X-ray fi lm is obtained at a temperatu re of 20 °C after a deve loping time of 
5 mmutes .. To achieve the same geod results, the temperature of the developer shou/d 
be determ1ned accurate ly and the developing time taken_ from the fo llowing tab le: 

Developing time for ORWO X-ray Fi llTls 

18 °C 6 min~tes 
20 °C 5 minutes 
22 °C Ą minutes 
24 °C 3 minutes 

See also the developing times for fi lms and plates: pages 79, 82, 84. 

Capacity: ~n the course of using the deve loper, the increasing exhaustion of the devel
oper so lu_t1on ~~st be compensated by extension of the deve loping time. In the inter
est of un1form1ty of the result, it is better to use ORWO X- ray regenerators A 30 R. 
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~ Regenerator A 30 R for X-Ray Developer A 30 

The regenerator must not be used as a deve loper on its own. lt can on ly be used for 
replenish ing the developer A 30 in accordance with the instructions for use . 

Commercial Sizes: Packs for 5 litres concentrated regenerator so lution, substances in 
so lid consistency (Part A, B and C). 

lnstructions for Dissolving: 

First, part A is dissolved in 4 ½ litres of water at 30 to 45 °C. Part B is added slowly to 
the disso lved part A, wh ilst stirring continuously; it does not disso lve completely but 
produces a milky suspension. Complete solution takes place only after adding part C. 
(Caution! caustic substance ! use protective goggles) . Finally, the tota l volume of 5 litres 
is made up with water. The concentrated solution obtained in this manner must be 
crystal elear. 

lnstructions for Use: The concentrated regenerator so lution is stored in a bottle of 
suitable size, with as litt le air above the so lution as possib le. Regeneration takes place 
by frequent rep lacement of the exhausted developer. For this purpose, only the 
quantity required at a certain time is prepared from the concentrated regenerator 
solution with wate r in a ratio of 1 :1 and added immediately to the deve loper whilst 
stirring. The more frequent ly the deve loper is replenished in this manner to the ful l 
tank volume (maximum level of the so lution can, if necessary, be marked) the more 
uniform become the resu lts of development. (For instance, topping up after each 10 to 
15 sheets of X-ray fi lm, 30 cm X 40 cm.) When carried out regularly in this manner, 
the same contrast is always obtained with a constant temperature and constant devel
oplng times. With a particu larly stror1g exhaustion; or in case of irregularities in re
plenishing; or in the case of a higher contrast belng required, replenishing may also 
be carried out with undiluted regenerator solution . Not more than 200 ml of undi luted 
regenerator solution per' litre of developer should, however, be added at one time. The 
li mit of utilization of the developer is usually reached when the added quantity of re
generator solution (1 :1) equals the original filling of the tank with developer. 
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~ Special X-Ray Developer A 32 

D~velo~ers for maximum utilization of the practical sensitivity of X-ray fi lms. When 
~smg th1s developer the radiation exposure can be reduced by 'as much as 40%, depend
mg ~n the type of fi lm. When adhering co the specified deve loping time, the image 
quality corresponds to the results of X-ray developer A 30. 

Commercial Sizes: Packs for 4½ and 13½ licres. Substances in solid consistency (Part A 
and B) . 

lnstructions of Dissolving: The contents of par~ A are-dissolved in water of 20 co 30 oc 
in 4 li tres of water for the 4 ½ /itre pack, 

in 12 litres ofwater for the 13½ litre pack. 

Part B is added to the so lution (which sti li looks somewhat curbid in the case of hard 
~ater), wh ilst stirring continuously and is completely disso/ved. Then the finał volume 
Is topped up with co/d water, according to the size of the pack. 

lnstructions for Use: 

Developing time 4 to 5 minutes at 20 °c. 
In the case of differing temperatures, the fo llowing times apply: 

18°C 6 to 7 minutes 
22 °C 3 to 4 minutes 
24°C 2½ to 3 minutes 

See also developing times for films: pages 79, 80. 

When thes~ developing conditions are maintained, the most favourable results may be 
expected w1th regard to sensitivity on the one hand and to darity and grai n iness on 
the other. 

In the course of utilization of the developer, the increasing exhaustion of the so lution 
must be compensated by 

ORWO X-ray Regenerator A 32 R, 

an extension of the deVeloping time not being necessary. 
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~ Regenerator A 32 R for Special X-Ray Developer A 32 

The regenerator is intended only for the regeneration of developer A 32. lt is not 
suitable as a developer on its own. 

Commercial Size: Pack for 5 litres of solution . 'Substances in solid consistency (Part A 
and B). 

lnstructions for Oissolving: Part A is first disso lved complete ly in 4½ litres of water of 
20 to 30 °C and Part B is subsequently added to the solution, stil I looking somewhat 
turbid, finally topping up to the tota l volume of 5 litres. 

lnstructions for Use: The regene rator so lution obtained in this man ner is stored in a 
bottle of suitable size (with as litt le air as possible above the solution). lt serves for the 
regeneration of the A 32 developer. Regeneration is effected by the most frequently 
possible replacement of the quantity of developer removed from the tank with the 
film. The more frequent ly the deve loper is rep lenished in this man ner to the full tank 
volume, (maximum leve l of the solution to be marked, if required) the more uniform 
will be the results of development. 

The life of a developer preparation is usually terminated when the entire quantity of 
the added regenerator solution equals the original filling of the tank with developer. 
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~ X-Ray Developing Set for Dental Films 

Developing set for the Dental Surgeon's practice, convenient ly arranged, contains the 
X-ray Deve loper A 30, and ORWO-X-ray rapid fix ing sa lt A 314. 

Commercial Sizes: Packs for 150 ml 

600 ml 

Substances in solid consistency. 

?~velopers are supplied in both instances as part A and B. In the 600 ml pack, part A 
rs ma separate, closed g lass tube. In the 150 ml pack, it is in a bottle in part B, in an 
insert beneath the screw fitting. The fixing salt consists of a mixture, but is di\rideó in 
the 150 ml pack into two g lass tubes fo r easier packing, the contents of both producing 
150 ml of fixing bath. 

lnstructions for Dissolving: Developer: Part A is completely disso lved, accord ing to 
pack, in water of 30 to 45 °C. 

Pack for 150 600 ml deve loper 
dissolve part A in .. 100 400 ml ofwater. 

Su_bse~uent ly the substance of part B is gradually added and complete ly dissolved by 
ag1tat1ng thoroughly. Finally, water is used for topping up to 150 o r 600 ml. 

fixing Bath: The fixing bath is prepared, according to the Size of the pack, with on ly 
about ' /, of the fina ł quantity of water, whereby an increase of the water te~perature 

to around 25 °C acce lerates the disso lving of the salt mixture. Subsequently, water 
is used for topping up to 150 or 600 ml. 
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lnstructi0ns for Use: The developer containers shou ld co r respond to the size of the 
pack. Dishes or tan ks designed for denta l fi lm development. In order to avoid damage 
to the denta l fi lm du ring darkroom processing, suitable fi lm elips shou ld be used, which 

engage into ~he punched hole of the denta l fi lm. The working temperature of the baths 
shou ld, if possib le, be 20 °C. After a deve loping time of 5 minutes , brief but strong 
rinsing should be carried out, or a stop bath (ORWO 200, see page 87) shou ld be used, 
and then the ftlms shou ld be put into the fixing bath for 10 minutes. Finał rinsing and 

drying are carried out as usual. 

Lifo and Utilization: Duril'l g intervals between the work, the dishes and tan ks should 
be we ll covered. Lo nger use of the deve loper is achieved by pouring it back into brown 
bottles, which shou ld, if possib le, be fi lled to the brim. 100 denta l fi lms, 3 X 4 cm, can 
be developed in 150 ml of developer, and in 600 ml 400 fi lms of the same size. In the 
course of utilization, the increas ing exhaustion of the deve loper so lution shou ld be 
compensated, usua lly be extend ing the developing time. 
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A 31 ~ Developer Substances 

~ Developer Substance A 140 

Developing agent (1-hydroxy-2.4 diaminobenzine hydroch loride), readily .soluble in 
water for black and white and colour photography. 

Commercial Sizes: Bott les of 100 g. 
1000 g. 

A 140 al ready has deve loping power in an aqueous sodium sulphite solution without the 
addit ion of al kali . Alkali-free deve/opers are particularly suitable for the processing oi 

· photographic materiał in thę tropics, as the fogging effect is small at an increased tem
perature. A 140 has no toxic effect on sensitive skin . 

On storage, A 140 becomes grey. This does not impair its photographic qualities. A 140 
does not keep as long as M-H developer, but nevertheless A 140 so lution may be kept 
for ma.ny weeks in il,irtight bottles, filled to the brim. (Decom position of A 140 devel
oper cannot be detected by the colour becoming dark, as decomposed A 140 also has 
a bright colour.) 

Oevelopers for Self-preparation : 

ORWO 39 (special developer for K plates see page 85) . 

ORWO 47 (black and white negative and positive developer see page 31). 

ORWOCOLOR 09 (First-developer for ORWOCOLOR reversal films see page 136). 
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~ Developer Substance G'141 

Developer substance (para-hydroxyphenylg1ycin) for preparing very elear and without 
fog working black and white developers. 

Commercial Sizes: Bottles of 100 g. 
1000 g. 

G 141 dissolves in water only with difficulty. When preparing the developer, the sub
stance should, therefore, be added only after dissolving the sodium su lphite (or the 
alkali). . 

G 141 works slowly and clearly with sodium or potassium carbonate. With caustic 
alkalis, it produces decid~dly rapid developers. 

G 141 is a white crystal/ine powder. An addition of stabilizer protects it from discolour
ing du ring storage. G 141 developer is very sensitive to impurities (fixing salt). Absolute 
cleanliness in working is, therefore, essential. G 141 developers react relatively strongly 
to temperature influences. 

Developers for Self-preparation : 

ORWO 8 (standard negative developers see page 31). 

ORWO 72 (developer for negat ive and reproduction materials, as well as for photographic 
papers, see page 36). 

ORWO 122 (paper developer for reddish tones, see page 40). 

~ Developer Substance H 142 

Universally-applicable developer substance (hydroquinone) primarily for black an 
white negative and positive developer. 

Commercial Sizes: Bottles of 100 g. 
1000 g. 

H 142 is readily soluble in water. H 142 is used only in conjunction with caustic 
alkalis for the preparation of hard-working developers. In conjunction with M 143, 
there are a number of possible combinations of developers for negative as well as 
positive techniques. Most of the usual developers contain M 143 and H 142. 

H 142 is supplied pure in the form of long glistening withe need les. 

Developers for Self-preparation: List, page 30. 
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~ Developer Substance M 143 

Developer substance which is readily so luble in warm water (monomethyl-p•amino
sulphate) especia lly for black-and-white negative and positive developers. 

Commercial Sizes: Bott\es of 100 g. 
1000 g. 

M 143 produces (like A 140) a developing solution only with sodium su\phite and withou t 
alkalis. When small quantities of a lkali ar.e added (but a large addition of sodium su l
phite), M 143 pro~uces good fine-grain developers (see also formulae ORWO 12 to 16, 
pages 31, 32). When further alkalis are added M 143, in conjunction with H 142, produces 

· strong dense negatives and positives (see formulae ORWO 40 and ORWO 100, pages 33 

and 39). 

M 143 consists of colour\ess, fine crystalline powder. In preparation, it should be ensured 
that M 143 is dissolved before the sodium sulphite. Otherwise precipitations occur 

which can be dissolved only with difficulty. 
As the best-known and most frequently used developer substance, M 143 is included in 

many formulae. 

Developers for Self-preparation: List, P. 30. 
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Developing Times for ~Films and Plates 
in the most usual ~ Developerś 

The following tables contain further details regarding the processing of all blac;:k-and
white ORWO materials, in the developers recommended by VEB Filmfabrlk Wolfen, 
in addition to the notes in sections A 1 and A 2. lt should be noted that developers 
wi th the designation of ORWO should be self-prepared, whilst ready-prepared devel
opers have a symbol (capital letter and figure). 

~ Miniature Films: 

Developing times in minutes at 20 °C 

Type of Film F 43 A 49 
R 09 R 09 

ORWO 14 
1 :40 1 :100 

Box 

NP 10 .. about ' 4 about ◄ about 4 about 12 ''° 6 

NP 18 7 ,o ' 9 to 11 9 to 11 17 to 33 10 to 12 
NP 22 .. 7 '° 9 9 to 11 9 to 11 27 to 33 10 to 12 

NP 27 11 to 13 12 to 14 12 to 13 

NP 3 7 '° 9 9 to 11 9 to 11 27 to 33 10 to 12 
NP 5 7 '° ' 9 to 11 9 to 11 27 to 33 10 to 12 

NI 750 .. 7 '° 8 8 <O ' 10 to 12 

Tank 

NP 10 4 '° s ◄ '° 5 4 <O 5 ''° 8 

NP 18 9 to 11 11 to 13 10 to 12 12 to 15 

NP 22 9 to 11 11 to 13 10 to 12 12 to 15 

NP 27 13 to 15 H to 16 14 to 16 
NP 3 9 to 11 11 to 12 11 to 12 12 to 15 
NP 5 9 to 11 11 to 12 11 to 12 12 to 15 
NI 750 9 t'o 10 10 to 11 12 to 15 
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OR Roll Films: wo 

Developing times in minutes at 20 °C 

Type of Film F43 A 49 

Dish or Box 

NP 10 about ◄ about 4 

NP 18 . . 7 ,o 9 9 to 11 

NP 22 7 ,o 9 9 to 11 

NP 21 Portrait . 7 ,o 9 9 to 11 

NP 27 . 11 to 13 12 to 14 

Tank 

NP 10 . 4<o 5 4 ,o 5 

NP 18 9 to 11 11 to 13 

NP 22 . 9 to 11 11 to 13 

NP 22 Portrait . 9 to 11 11 to 13 

NP 27 . 13 to 15 14 to 16 

~ Portrait and Sheet Fi lms: 

Develop ing times in minutes at 20 °C 

Dish 

Type o( Film 
F43 A 49 

NP 18 8 to 10 9 to 11 

NP 21 8 to 10 9 to 11 

NP 22 8 to 10 9 to 11 

NP 27 11 to 13 12 to 14 

78 / 

R 09 

1 :20 

4 to 6 
4 to 6 
4 to 6 
6 to 8 

R 09 R 09 

1 :40 1 :100 

about 4 about 12 

9 to 11 27 to 33 

9 to 11 27 to 33 

9 to 11 27 to 33 

12 to 13 

4 ,o 5 

10 to 12 
10 to 12 

10 to 12 
14 t~ 16 

Tank 

F 43 A 49 

10 to 12 12 to 13 
10 to 12 12 to 13 
10 to 12 11 to 13 
13 to 15 14 to 16 

M·H 28 

1:6 

4 to 5 

4 to 5 
-4 to 5 

about 6 

R 09 

1 :40 

11 to 13 
12 to 13 
11 to 13 
14 to 16 

~ Photographic Plates: 

Developing times in minutes at 20 °C 

Type of Plate F 43 

Dish 

NO 20 . . 8 to 10 

NP 20 .. 8 to 10 

NP 22 . 8 to 10 

NP 22 Portrait . 8 to 10 

NP 27 10 to 12 

Type of Plate F43 

Tank 

NO 20 . 10 'to 12 

NP 20 10 to 11 

NP 22 10 to 12 
NP 22 Portrait . 10 to 12 
NP 27 . 12 to 14 

~ X-ray Films: 

Developing times in minutes at 20 °C 

Type of Film 

RF 2 

RF 3 

RF 21 
RF 6 

RF 61 
RF 62. 

RF63. 

RF 64. 

RF 65 . 

RF 5 

R5 2 

DO 1 . 

A 49 

9 to 11 
9 to 11 

9 to 11 

9 to 11 

12 to 13 

A 49 

12 to 13 

12 to 13 
12 to 13 

12 to 13 
14 to 16 

Tank 

A 30 

ORWO 30 

6 to 7 

4 to 6 

R 09 
1 :20 

4 to 6 

4 to 6 
4 to 6 

4 to 6 
6 to 8 

R 09 

1 :40 

12 to 13 
12 to 13 
12 [O 13 

12 to 13 
14 to 16 

A32 

4 to 5 

4 to 5 
4 to 5 

4 to 5 
4 to 5 

4 to 5 

4 to 5 
4 to 5 

5 to 5 
6 

5 

M-H 28 
ORWO 41 

1 :6 

4 to 5 

4 to S 
4 to 5 

4 t o 5 

about 6 

ORWO 41 ORWO 44 

8 to 10 15 to 18 
8 to 10 15 to 18 
8 to 10 15 to 18 
8 to 10 15 to 18 

10 to 12 
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~ Phototechnical Films: 

Developing times in minutes at 20 °C 

A 71 A 78 A 82 
ORWO ORWO ORWO ORWO Type or Film ORWO A 77 ORWO ORWO 

71 78 82 
70b 72 73 76 

FO 1 4 to 5 5 to 8 4 to S 8 to 10 
FO 15. 4 to 5 
FP 1 4 to 5 Sto 8 ◄ to S 8 to 10 
FU 2/ 21 . "I to S Sto 8 4 co 5 
FP 2 4 co 5 S co 8 4 co 5 
FU 3 4 to S l to 3 
FU 31 / 32. 4 to 5 
FP 3 4 co S 2 to 3 
FO 4 4 to S 2 to 3 
FO 41 . 3 
FP 4 4 co 5 2 to 3 
FU S 

FOS ,-
FO 51 . 

FO 52. 1 co 2 
FO 6 4 to 5 4 co 6 
VF 2 to 4 

DK 3: For strong negative, 4 to 6 minute.sin N 103, A 71, ORWO 20, ORWO 50, ORWO 71. 
For normal negui vc, 8 to 10 minutes in F 43. 

~ Phototechnical Plates: 

Developing times in minutes at 20 °C 

Type of Plate 
A 71 

A 77 
ORWO ORWO ORWO ORWO 

ORWO 71 70b 72 73 76 

FO 1 4 to 5 5 to 8 4 to 5 8 to 10 
FP 1 4 to 5 5 to 8 4 to 5 8 to 10 
FU 2 4 to 5 5 to 8 4 to 5 
FP 2 4 to 5 5 to 8 4 to 5 
FU 3 4 to 5 2 to 3 
FP 3 4 to 5 2 to 3 
FD 4 4 to 5 2 to 3 
FP 4 4 to 5 2 to 3 
FUS 3 
FU S1 . 

FOS 
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~ Materiał for Transparencies: 

Different negative and positive developers may be used for developing. The choice of 
developer influences the properties of the transparency. Normally, developing takes 
2 to 3 minutes. 

Wich weak negatives, development may be extended to 5 minutes, changing the expos
ure time accordlngly. 
le is equally possible with hard negatives to reduce developing to 1 minute. The follow

ing tables give an indication of the change of contrast for some developers with normal 
processing. 

Type of Film or Plate 
R 09 M-tl 28 E 102 

1 :20 1 :4 1:6 

DF 1 soft normal normal 
PF 1 soft normal normal 
DU 2 soft normal normal 
DU 3 normal hard hard 

Type of Film or Plate N 103 ORWO 20 ORWO 22 

DF 1 strong strong hard 
PF 1 strong strong hard 
DU 2 strong strong hard 
DU 3 veryhard vcry hard veryhard 

81 



~ Materials for Science and Technology : 

Developing times in minutes at 20 °C 
Developing t imes in mi nutes at 20 °C in seco nds 

Plates 
M-H 28 R 09 F 43 A 30 ORWO 1 ORWO 14 ORW O 20 ORW0 30 ORW O 40 ORW O 36 ORWO 111 
1:i 

Dish Dish 

wu, 3 to 4 •4 to 6 8 to 10 4 to S 25 to 45 10 to 50 

W U l . 3 to 4 • 4 to 6 8 to 10 4 to S 25 to 45 40 to SO 

wu , 3 to 4 • 4 to 6 8 to 10 4 to 5 25 to 4S 40 to 50 

WU4 3 to 4 • 4 to 6 8 to 10 4 to 5 25 to 45 40 to 50 

wo, 3 co 4 *4 to 6 8 t o 10 4 to 5 2 5 t o 45 40 to 50 

wo 3 3 co 4 *4 to 6 8 to 10 4 t o 5 2 5 t o 45 40 to 50 

WP 1 3 to 4 •4 to 6 8 to 10 4 to 5 2 S t o 45 40 to 50 

WP 3 3 to 4 •4 to 6 8 to 10 4 co 5 25 to 45 40 t o 50 

W T 2 3 to 4 "'4 to 6 8 t o 10 

MO 1 •s to 7 8 to 10 
4 to 5 4 co 5 

LU 1 
4 co S '4 co 5 

LP 1 
4 co 5 12 co 15 4 co 5 

4 co 5 12 co 15 4 to S 
lU 1 4 to 5 5 to 6 10 co 12 4 to 5 -4 co 5 12 co 15 4 co S 
lU 2 4 to 5 5 to 6 10 to 12 4 to 5 ◄ to 5 12 to 15 4 to 5 
ZP 1 4 to 5 Sto 6 10 to 12 4 to 5 
ZP 2 -4 to S 5 to 6 10 to 12 4 to 5 4 to 5 S co 6 

4 t o 5 5 t o 6 

TO 1 0 10 8 to 10 ◄ to ~ 5 to 6 

EU 1 5 to 6 ◄ to 5 5 to 6 

EU 2 5 to 6 ◄ to 5 5 to 6 

EU 3 5 to 6 
◄ to 5 

RO 1 Sto6 
RP 1 .. .... ..... .... Sto6 

UV 1 3 to ◄ •s to 7 8 to 10 
UV 2 ◄ to 6 (18°C) 

• Dilution 1 :20 
H Dilution 1 :200 
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Developing times in minutes at 20°C 

Plates 

750 . 

850 .. 

950 
1050 

K 102 . 
K 105 .. 

Kl,Kl,K4,K5. 

Fi lms 

DR 1 
DR l 
AF 3 

AF 4 
AF SS . 

HP 1 
HP l 

M-H 28 R 09 
1:4 1 :100 

Dish 

3 to 4 10 to 12 
3 to 4 10 to 12 
3 to 4 10 to 12 
3 to 4 10 to 12 

3 to 4 
3 to 4 
Special processing 
seep.85 

M-H 28 

1:4 
A 30 

Dish orTray 

F43 A 30 

5 to 6 
5 to 6 
5 to 6 
5 to 6 

ORWO 20 ORWO 30 

The following procedure is recommended for developing K-Plates : 

Thickness in µm 400 300 200 100 50 

1. Soaking in distilled water at 20°C 

minutes 120 90 60 30 15 

2. Cold development at 5 °C : ORWO 39, undiluted 

minutes 80 60 40 40 40 

3. Warm development at 2_0 °C: ORWO 39, 1 :4.4 dilution 

minutes 100 90 80 40 20 

4. Stopping at 5 °C, for 40 minutes in 10 ml glacial acetic acid to 1 litre of water. 

5. fixing until clearing and in addition to this half the time fo r clearing. 

Fixing bath: to 4 litres ofwater, 1.720 kg. of crystalline sodium thiosulphate. 

6. Rinsing by graduał dilution of the fixing bath (for plates of 200 ttm thickness, change 

over to pure water in 5 to 6 hours, then a further 3 to 4· hours; other emufsion 

thicknesses accordingly). Finally rinse for 30 minutes in 20 ml of glycerine to 1 litre 

ofwater. 

Chan,ge over slowly from !ower to higher temperatures between the l hird and fourth 

p.,rocessing stages, and the fourth and fifth, rins ing briefly with water. 
To avoid distortions, dry slowly and carefully; where no special equipment is available, 

dry at room temperature in still air. 

ORWO 39 

Water. 
$odium sulphite, anhydrous (for K 5 .. 13.5 g.) 

10% potassium brom ide solution .. 

Boric acid 

Deve loper su bstance ~ 140 .. 
Top up with water to make 

750 ml 
18 g. 

8 ml 
35 g. 

4.5 g. 
1 litre 

(Caution ! Dissolve the substances in the stated sequence. The prepared developer 

solution has only a li mited life!) 
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~ Cine-Films 70, 3S, 32 and 16 mm Negative/Positive 

Developing times in minutes at 20 °C 

:ia 
ORWO 14 

Tank Tank 

NP 2 6 ,o a 4 ,o 5 

NP 3 12 to 15 9 to 12 
NP S 12 to 15 9 to 12 
NP 7 12 to 15 
NP 71 12 to 15 

NI 750 10 to 12 
TF 6 

DN 1 

DN 2 

DP 1 

DP 2 

DP 3 

PF 1 

PF 2 

PF ft 
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ORWO 19 

Machine 

about Ą 
6 ,o 9 

7 to 10 
9 to 12 
9 co 12 

4 to 7 

5 to 8 
5 to 8 
6 to 8 
6 to 8 

6 to 8 

ORWO 20 

Machine 

4 to 6 

ORWO 22 

Machine 

3 to 5 4 to 5 
3 to 5 
3 to 5 

4 to S 

4 to S 

Designation 

lia 200 

~ 201 

~ 202 

~ 203 

B 

Fo rmu la 

Glai;ia l Accticacid • 

top up to 1 litrc 

Potassium metabisulphite 
top up to 1 litre 

Sodium bisulphite lye .. . 

top up to 1 łitre 

for higher temperatures Sodiurn sulphate . 
Glaci:ilaceticacid • . . 

top up to1 !itre 

~ Formulae for Stop Baths 

20 ml 

◄O g. 

75 ml 

Durat ion of 

Processing 

20 to 30 seconds 

20 to 30 seconds 

20 to JO seconds 

100 g. 10 to 20 seconds 

20 ml 

Supplement 

• When using acid acetic of lower concentration, the stated quantitics should be converted percentually. 
•• Quantity of sodium hydrogen sulphitesolution (bisulphite lye) for a con tent of 37% of sodium hydrogen 

bisu1phitc,specificgravlty1.36. 
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C 1 I ~ Fixing-Bath Formulae 

The quantities stated app ly to crystalline sodium thiosulphate, the consistency of this 
salt being chat in which it is on the market . 

lf anhydrous sod ium thiosu lphate is availab le, the values must be converted asfo llows: 

1 gr. of crystalline sodium thiosulphate = 0.64 gr. an hydrous. 

The quant ities of the formu lae stated aPply to topping to make up 1 litre. 

Designation 

~ 300 
Acid Fixing Bath 

~ 301 
Acid Fixing Bath 

:l/3 302 
Hardening Solution for 
ORWO 300 

~ 303 
Strona Fixing Bath 
forNegativeM;nerial 

~ 304 
Rapid Fixing Bath 

* See footnote page 87. 
*"' See; footnote page 87. 

Formula 

Sodium thiosulphate. 
potassiu m metabisulphite 

OC 

. 200 g. 

Sodium hydrogen sulphite. . 10 g. 

Sodium thiosulphite . 
Sodium hydrogen sulphite. 

. 250 g. 

15 g. 

Sodium hydrogen sulphite lyen . ◄O. ml 

To 1 litre ORWO 300 the following 
solution is added: 
Water. . . 150 ml 
Potash alum . 15 g. 

(dissolve at 40 to 50 °C and cool 
down to20°C) 

Sodium sulphite anhydrous.. 7.5 g. 

Glacial aceticacid• .. 12 ml 

Sodium thiosulphatc . 400 g. 
Sodium hydroicn sulphite lyen . 100 ml 

Sodium thiosulphate. 
Ammonium chłoride . 

... 200 g. 

50 g. 
Poussium metabisulphite... 20 g. 

\ 

Suitableas 

Fixing bath for papers 

Fixing bath forfilms and 
plates 

Hardenina: fixing bath 
forpapers 
The insertion ofa acid 
stop bath 

(ORWO 200 to 203) 
after developing recom• 
mended 

Rapid fixing bach for 
filmsand plates 
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Designacion 

~305 
Hardening Fixing Bath 

~ 306 
Hardening Fixin g Bath 

~ 308 
Hardening Fixing Bath 

'° See footnocc page 87. 
•• Sec footnotc page 87. 
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Formula 

SodiiJm thiosulphate . . ...... 200 g. 
Sodium sulphite anhydrous . 20 g. 
Glacialaceticacid•.. 1S ml 
Potash alum 
Dissolve chemicals in thi~ ~~~~·e·n·c·e· .. 

lnitia l tempe ratue approx. S0°C 

Solution 1: 

10 g. 

Wacer • ··· · · · ·· ·· · ········· · ···· 400 ml 
Sodium thiosulphate . . . . . . ..... 2SÓ g. 

Sodium sulphite anhydrous... 2S :. 
Concent rated sulphuric add. 1.5 ml 

(Caution!) 

Solution 2; 

Water 

ac approx. 45 °C ..... ... ....... 300 ml 
chromealum 

Pour solution 2 after coo.li~~ ~-;~~:. 

into solution 1 and cop up to make 
11itre 

Solucion 1: 

15 g. 

Water .......... . ............... ◄OD ml 
Sodium thiosulphatc .............. 3◄0 g. 
Sodium sulphitc, 

anhydrous. 17 g. 
Sodium hydrogen 

sulphite Jyen .. . . . 100 ml 

Solucion 2: 

Water 

at approx. 45 °C ............. . . 300 ml 
Chrom alum 30 g . 
Pour sohJcion 2, afcer c:oli·n·; ~~~~.-
into sofution 1 and top up co make 
11itre 

Suitableas 

Hardeni ngbathforftxing 
films and plates under 
adversecłimaticcondi 
t ,ons 

Hardcning fixing bach 
forfilmsand plates 

under adverse climatic 
cond itions 

Hardening fixing bath 
for cin e machine pro
cessing 

Supplements 

Designation Formula Suitable as 

When processing papers it is recommended to rinse briefly after fixing and then to 
app ly the following bath . This gives the paper fe lt an a lkaline reaction, permitting the 
' reduction of the finał rinsing by 1/ 3 and, fu rt hermore, making it safer. 

~ 320 sodi um carbonate 
anhydrous . 10 ,. 

processing time 
2 to 3 minutes 

lt is difficult to state the uti lization of this bath as it depends largely on the quantity 
of the carried-over fixing bath and its acid ity. lfthe films are provided to drip off prop
erly, it shol! ld be possible to process 100 prints of 9 X 12 cm in 1 litre of ORWO 320. 
To ensure perfect work, it is recommended to renew the bath more frequently, espe
cia lly as it is relatively low-priced. 
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C 21 ~ Fixing-Salt Packs 

~ Acid Fixing Salt A 300 

Commercial Sizes : Packs of 1/ 10 kg 
¼ kg 
1 kg 

4½ kg 

Disso lve contents in 8 times the quantil:y of water for films and plates, 

in 10 times the quantity for developini,,papers. 

~ Rapid Fixing Salt A 304 

Commercial Sizes : Packs of 80 g. 
200 g. 
800 g. 

Oissolve in 5 times the quantity of water for piat.es and fi lms and 7 to 8 times the quantit 

for developing papers. 

~ X-Ray Hardening Fixing Bath A 309 

Commercial Sizef : Packs for 4½ litres 
' 9 litres 

13½ litres 

~ Acid X-Ray Fixing Salt A 310 

Commercial Sizes: Packs for 9 litres 
13½ lit~es 

~ X-Ray Rapid Fixing Salt A 314 

Commercial Sizes: Packs for 9 litres 
13½ litres 

93 



~ Hardening Additive to Fixing Baths A 302 

A 302 is~ hardeni ng agent, which is u sed for addition to the acid fix ing bath to hard en 

photographic papers, especia ll y where high gloss is required. lt provides the fo llowing 

advantages: 

1. Greatest harde ni ng effe~t, ensuring a re liable drying drum stabi lity of all papers. 

2. T he fixing bath remains elear until exhaustion. 

3. Great yie ld with regard to hardening effect. 
4. Prevention of reduction of the highl ights and the medium tones (corrosion). 
5. Geod maintenance of density du ring hot drying. 

Commercial Sizes: Packs for 10 litres hardening fixing bath 
50 litres hardening fixing bath 

Substances in solid consistency (Part 1 and 2). 

lnstructions for Dissolving: Each pacie contains two separate salt mixtures, 1 and 2, 

whic h should be added separat e ly to the cooled ready-for-use acid fixing bath, whi lst 

st irring t ho roughly, and shou ld be made to dissQ lve completely by agitat ing or stirring. 

In order to prevent the harden ing fix ing bath being excessively contaminated by the 

developer, it is recommended to rinse the prints thoroughly after developing, or to 

use instead of it a stop bath (ORWO 200 or ORWO 203). lf, in certain circumstances, 

an increased harden ing effect is required, the added quantity of A 302 may be increased 

to a maximum of double this amount. 

Fixing time: 5 to 10 minutes. After fixing, thorough washing in the usu al mann er must 

be carried out. 
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Designation 

~ 400 

for Paper 

~ 401 
for Paper 

~ 402 
for Paper 

~ 405 
forFilmsand Plates 

~ 406 
for Fifms and Plates 

~ 407 
for Cinc negative Fi lms 

~ 410 
for Filmsand P!ates 

~ 412 
forfilmsand Plates 

D I ~ Hardening-Bath Formulae 

Formula 

Potash a!um powder. 
top up to •1 litre 

40%forma!dehyde. 
top up to 1 fitre 

40%formaldehyde. 
Alcohol . . 
top up to 1 litre 

Chromea!um .. 
Sodium sulphate anhydrous. 
top up to 1 litre 

Chromealum .. 
Potassium metabisu!phitc 

top up to 1 litre 

Chrome alum. 
t op l'P to1 litre 

Sodium sulph:1teanhydrous .. 
Sodium carbonate anhydrous .. 

40% formaldehyd~ . 
top up to 1 litre 

Sodium sulphateanhydrous .. 

Potassium hydroicide. 
40% formaldehyde . 
top up to 1 litre 

100 g. 

120 ml 

120 ml 
500 ml 

15g. 
75 g. 

15g. 
15g. 

50 g, 

150g. 
20g. 

20 ml 

150 g. 

10 g. 

10 ml 

Processing time 

5 to 10 minuces 

5 to 10 minutes 

Sto 10 minutes 
especially strong 

hardening 

3to5 minutes 

3 to 5 minutes 

5 minutes 

2 to 3 mioutes 

2to 3 minutes 

ORWO 400 to 402 baths are intended for hardening after fixing. Unde r ad verse cl imatic 

conditions, it is necessary to harden after development. For this purpose ORWO 405 
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to 407 Baths are suitable. A special hardening is achieved, when using strongly alka li ne 
dcve lopers with the ORWO 410 Bath, ,when using caustic alkali developers with the 
ORWO 412 Bath. 

Supplements 

Designation Formula Processing Time 
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E I ~ Toning Bath Formulae 

Brown Toning 

The brown toning of deve loping papers is, in principle, divided ir.to two processes: 
"ind irect" toning with previous bleaching, and "direct" toning in one process. 

The photographs for toning must be developed and perfectly processed. The quality 

of the tone depends not only on the type of paper, but alsc_, on the used developers. 
In addition to ORWO N 103 and E 102 developers, each M-H developer may be used . 

With the indirect toning method, the colour characteristic can be contro lled between 
wa rm and cold brown shades by the selection of bleaching and toning baths. 

Photographs processed in brown developers are unsuitable for brown ton ing methods. 

The lndirect Toning Method 

Method of Operation: The we ll-rinsed prints or en lai-gements are bleached, whereby 
the picture does not disappear complete ly; it remains slight ly visible in brownish 
colour. After rinsing for approximately to minutes, toning can take place. lt is extended 

until the print tone no longer changes. This is fo llowed by another thorough rinsing. 
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Bleaching Baths 

Desianation 

m soo 

m 501 

m 502 

m 503 

Toning Baths 

Desianation 

m 510 

m 516 
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Formula 

Water. 

Potassium cyanoferrate (Ili) 
10%solution. 

Potassium bromide 
10%solution 

Water. 

Potassium cyano-ferrato (Ili) . 
10%solution. 

Potassium bromid e 
10%solution, 

Water. 

Potassiu m cyanoferrate (Ili) 
10%sofution. 

Potassium bromide 

10%solution 
Ammonia solution 

(spec. Gravity 0.91) 

Water. 

Potassium cyanoferrate (Ili) 
10%solution 

Potassium bromide 
· 10%solution 

Sodium carbonate 
10%solution .. 

Formula 

Sodium sulphide crystalline 
top up to 1 litre 

360 ml 

600 ml 

-40 ml 

iOO ml 

500 ml 

100 ml 

190 ml 

300 ml 

500 ml 

10 ml 

200 ml 

500 ml 

100 ml 

200 ml 

s ,. 

Water. 100 ml 
Sodium su lphide crystalline. 40 1 . 
Selenium (amorphous) . 1 ,. 

For use dilute 1 part of solution wich 30 parts 
ofwacer 

Processing Time 

Up to the disappearance 
of the black silver image 

As above 

Asabove 

As above 

As above 

As above 

Processing Time 

½ to1 minute 

~f to 1 minute 

Designation 

~ 520 

~ 525 

Formula 

Water. 
thiourea 

5%solution. 
Potassium bromide 

10%solution . 
$odium hydroxide 

10%solution . . 

Water .. 
thiourea 

S¾solution . 
Potassium bromidc 

· 10%solution. 
$odium hydroxide 

10%solution . 

Processing Time 

500 ml ½ to1 minute 

100 ml 

400 ml 

30 ml 

500 ml ½ to1 minute 

100 ml 

400 ml 

150 ml 

When us ing the toning baths ORWO 520 and 525, the prints must be bathed prior to 
bleaching in the bleaching bath ORWO 503 for two minutes in 2% of acetic acid. Sub
sequent ly, they should be thorough ly rinsed. After bleaching, rinsing is carried out as 
usua l. The toning bath may have a temperature of 18 °C to 25 °C. When standing for a 
longer time in an open dish, che effect of the toning baths ORWO 520 and 525 is reduced. 
1:he toning baths may be regenerated by adding sodium hydroxide solution, as follows: 

Oesignation 

~ 527 

20 ml 10% sod iu m hydroxide so lu tion for ORWO 520 

100 ml 10% sodium hydroxide solution for ORWO 525 

Formula 

Water .. 

$odium thioantimonate 
(shlippe's salt) . 

Sodium carbonate anhydrous 

10%solution ... 

$odium bromide 

10%solution. 

800 ml 

10 g. 

30 ml 

160 ml 

ProccssingTime 

% to1 minute 

By adding a further 30 co 100 ml sodium carbonate so lution, the reddish-brown tone 
can be shifted towards brown. 
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The Direct Toning Method 

Method of operation: After thorough rinsing, the photographs are placed immediately 
into the toning baths and are treated until they have acquired the desired sepia tone. 
Subsequent rinsing is carried out as usual. 

Designation Formula Processing Time 

~ 518 
Hot Su lphur Toning Sodium thiosulphate crystalline ... 200 g, 3 to 15 minutes 

Potash alum . ◄O g. 
Silvernitrate. O.Sg. 
top up to 1 litrc 

lnstructions for Dissolving: The sodium thiosulphate is dissolved in 750 ml ofwater, by 

heating to 50 °C. Subsequently, the potash alu m is added whi lst stirring and also com
pletely dissolved. (Th is causes foaming and the generation of a weak odour of su lphurous 
acid and hydrogen sulphide, whilst a white sulphur deposit is separated.) The silver 
nitrate is disso lved in 10 ml of water and then added to the solution. Finally water is 
added to make up 1 li tre. 

lnstructions for Processing: The toning bath is ready for use on ly after same hours 
and must have an initial temperature of 40 to 50 °C. Du ring toning, which according to 
the processed type of paper, takes 3 to 15 minutes, the temperature is increased to 
55 °C. The deposit formed in t he toning bath must not be poured away. After previous 
shaking it shou ld also ~e put into the dish. 

Papers, the caating of which becomes soft due to t he high temperature of the bath, 
should be hardened beforehand in a 10% potash alum Solution for 10 minutes. 

The sulphur sludge despositing on the photographs during tanin& can be washed off 
from the front and back of the prints, du ring rinsing, with a small cotton woal tampon. 
Finał rins ing approx imate ly 20 minutes. 
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Reddish Toning 

Designation 

~ 530 
Gold-toning Bath 

Formula 

Wa.ter . .. 
Auricchloride 

2%solution . 
Thiourea 

5%so1ution. 

1000 ml 

55 ml 

55ml 

Processing Time 

According to ~he requir

ed tone 

Reddish tones in the most varied gradation are obtained, espec ially with photogriphs 
on a white base, wh ich have already been toned brown, according to the indirect 

method . 

Blue Toning 

When using the same bath as for the reddish toning, ORWO 530, a blue-tinged silver 
image is obtained on untoned, black-developed prints and especially on untoned 
brown-developed prints. For pure blue tones, the following iron-toning bath is parti

cu larly suitable: 

Designation 

~ 536 
Iron-blue Toning Bath 

Formula 

Solution 1: 
Wa.ter .. 
Potassium cyanoferrate (Ili) 

10%solution. 
Ammonium sodium hydrogen 

phosphate 
10%solution . 

Solution 2: 
Water .. 
Potash alum 

10%so lution. 
Iron alum 

10%solulion . 
Sodium hydrogen sulphatc 

10%solution. 

ProcessingTime 

. 330 ml 1 to 1 minutes 

50 ml 

120 ml 

100 ml 

100 ml 

60 ml 

240 ml 
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For use, two parts of water are mixcd with 1 part each of 1 and 2. The stock so/utions 
should not be used when they are quite fresh. 

Caution! Danger of fo,rmation of fre e hydrocyanic acid by decomposition of the pot
assium cyanoferrate in the acid range, The toning of well-fixed and well-rinsed photo
graphs, which have not been developed too strongly, must not be carried out in ex
cessively bright daylight. After toning, the photographs should be bathed for ½ minute 

in a 1% sodium tetraborate solution and subsequently rinsed for 20 minutes. To avoid 
drying stain, water drops should be removed from the emulsion, prior to drying. 
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Designation 

~ 6QO 
Silverlntensifier 

~ 601 

Mercuric Chloride 
fntensifier 

~ 602 
I Mercury Bromide 

lntcnsificr 

f 1 I ~ lntensifier Formulae 

Formula 

Sol uti on 1; 

Distilledwater. 

ORWO H1 ◄2 . 

Citricacid. 

Solution 2: 

Dinilledwater. 
Silvernitrate .. 

For use mix 100 ml of 1 with 10 ml of 2. 
The mixturc is not stable. 

Processing Time 

1 litrc As reąuired 
)g, 

lg. 

100 ml 
Sg, 

After intensifying, thenega tiveis briefly rinsed, and subseąuently processend 
for 2 minutes in a fresh acid fixing bach. Finally, it is well rinsed. 

Solution I: 

mercuric ch loride . 

_Solution li: 

Water .. 

100 ml 
2 g, 

100 ml 
Ammonia soh1tion. 10 ml 

(spcciflc gravity 0.91) 

As require.d 

The negative should be processed in solution 1 until it appears ąuitc _white. 
Then it is rinsed fo r approximately 20 minutes and subsequently processcd in 
solution li until the negative is absolutely dense. The density may also be 
achieved with a 5% sod ium sulphite solution. or with an M-H developer. 
Subsequently rinse briefly. 

Solution I: 

Watcr .. 
Potassium bromide . 
Mercuric chloridc .. 

Solution li: 

sec under ORWO 601 
Process as described under ORWO 601. 

100 ml 
2g, 

2 g, 

As required 
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Oesicnation 

~ 603 

Mercuric-iodide 
lntensifier 

~ 604 

Uranium lntensifier 
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Formula 

Water 
Mercurlc chloride 

2%solution. 
PotaSsium iodide 

10%solution 
Sodium thiosu lphate 

10%solution. 

Processing Time 

235 ml As required 

100 ml 

25 ml 

<-O ml 

Attention ! When adding mercurit eh lori de and potassium i odi de solutions to 
the water, a r ed precipitation occurs, which again disappears on. the addition 
of thiosu lphate solution. 

So lution 1 : 

Water . . 
Uranyl nitrate. 
Glacial aceticacid ... 

Solution 2: 

Water .. 
Potassium cyanoferrate (111) _ .. 

100 ml 
1,. 

10 ml 

100 ml 
1g. 

As req uired 

For use, mix 1 and lin equal parts. The negatives to be intensified should be 
processed in this so1ution until they have the requisite density. Subsequently 
rinsing is carried out until the water runs off uniformly from the emulsion. 
The intensifrcation gives the negative a yellow to reddish-brown colour. 

I 

f 21 ~ lntensifier Packs 

~ Copper lntensifier A 605 

Agent for the re-t reatment of slightly underexposed, too weak negatives. Tubes for 

200 ml : 

Method of 0peration: The contents of the tube are dissolved in 200 ml of water at 

18 to 20 °C. The intensifier must be used immediately as the solution remains stable 
for 30 minutes only. 

The. processing time depends on the required degree of intensification and is 3 to 
5 minutes. Prior to processing the negatives, good rinsing should be ensured. The 
negatives are placed into the bath when damp. They assume a copper-brown colour, 
the grain getting slightly larger. Finally, the negatives are rinsed in the usual manner . 
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Designation 

~ 700 
Rcducer fo r 
Reprod uttion Materiał 

~ 700a 
Adjustable Reducer 

for Repro-materlal 

/ 

~ 701 

I 
/ 

Persulphate
0

Reducer 

afterAndrcsen 

G 1 I ~ Reducer Formulae 

Formula 

So l u ti on 1 : 

Sodium thiosulphatc. 
Thiourea. 

Waterto make up ... 

Solution 2: 

150 g. 

12 g. 

11itre 

Potassium cyanoferrate (Ili) . 20 g. 

Watercomakeup.. . 1 litre 

Processing Time 

As reqllired 

Shortly bcfore use, mix 1 and 2• in cąua l pares. The ncgativcs bccome hardc'r 

th·rough reduction. 

Solucion 1: 

Sodium thiosulphate 

Thiourea . 
Wacercomakeup . . 

So lution 2: 

150g. 
12 g. 

1 litre 

Pou.ssium cyanoferrate (lll) 50 g . 

Waterto make up . . 1 litre 

As requircd 

The speed of the caustic effect may be adjusted through different mixing ratios 

withwater. 

For usc thefollowing quantities are mixed : 

Caustic Effect 

rapid 

medii.1m 
slow 

Solution 1 

1 part 

1part 

1part 

Solution 2 

1part 

1 part 

1part 

Water 

2 parts 

4parts 

Distilled water 

Ammoni um persulphate . 
100 ml ' 3 to 4 minutes 

Sg, 

Ammonia solution 
(spccific gravity 0.91 ) . 4 ml 

Sodium chloridc . 2 g. 

Sodium thiosulphatc. • 25 g, 

Works slowcr than othcr pcrsulphate rcducers and has a greater cffott on 

fog and thrcshold 
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Designation Formula Processini: Time 

~ 702 
Distillcd watcr 4 to 5 minutes 

Benzoquinone Reducer Benzoquinone .. 'I . 

100 ml 

"1g. 

3 ml 

~ 704 
Potassium Bichromate 
reducer 

~ 706 

. Sulphuric acid conc. (Caution!) . 
Prior and subsequent to reducing, rinse thoroughly. The negatives become 
softer. 

Potauium bichromate .. 
Su lphuric acid conc. (Caution!l. 

1 litre 5 to 10 minutes as re-
1 g. quired 
1 m l 

For usc dilute with water 1 :1. After processing rinse hiefly and elear in frcsh 
acid fixing bath. Subsequently rinse for15 minutes. 

Potauium Permancanate Water.. 1 litre 5 to 10 minutes 
Redu.cer Potassium permanganatc . 2 g. As required 

~ 707 

Rinse bricfly aftcr processing and elear in a fresh acid fixing bath until the 
brownish colour has disappeared. Subsequently rinse for 15 minutes. 

Potassium Permanganate Water .. 1 litre 2 to S minutes 
Reduccr Potash alum 50 g. As required 

~ 708 
Potauium Permanganace 
Reducer 
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Potassium permanganate. 0.5 g. 

For use di!ute with watcr 1 :1. After processing, rinsc briefly and elear in a 
fresh acid fixing bach until the brownish colour has disa~peared. Subsequently 
rinsefor15 minutes. 

Water .. 
Potauium-permanganate . 
Sulphuric acid conc. (Caution!) . 

1 litre 2 to 5 minutes as re-
1 g. quired 
5 ml 

For use dilute with water 1 :10. After processin&' , rinse briefly and clearin a 
fresh acid fixing bath until the brownish co1our has disappeared. Subsequently 
rinsefor15 minuces. 

Designation 

~ 710 
Reducer 
(FineGrain 
Re-developer) 

~ 711 
Reducer 
(Iron Blue Toner) 

Formula 

Solu ci on I: Bleaching Bath 

Wacer . . 
Coppersulphatecrystillline . 

Sodium chlorid e . . 
Sulphuric acid conc. (Caution!). 

make up to1 litre 

So lucion li: Re-developer 

p-Phenylene diamine hydrochloric 

acid 
Sodium sulph ite anhydrous .. 
make up to 1 litre 

600 ml 
100 g. 

100 g. 

25 ml 

]g. 

20 g. 

Processing Time 

The negatives arc bleached in bach 1 until the dcnsities have become bright. 

Then rinsing is continued uncil the blue disappears. 

Subsequently re-develop in bath li in the bright light until the requisite den
sity is obtai ned. (J to S minutes) and fix in an acid fixing bath. Finał rinsing 

15 minutes. 
For re-developing ocher fine grai n developers arc also sui table, such as ORWO 

A 49 diluted 1 :2 (3 to S minuces). 

/ 5:v!~et:.o.~ -~:. 
Potassium cyanoferrate (111) .. 

Potassium b!chromace 
1%solution .. 

Solucion 2: 

Water .. 
Ferricalum crystalline . . 

Solucion 3: 

Water . . 
Oxalicacid crystalline. 

1 litre Untilcompleteblue 
10 g. toning 

(approx. 

1.3 ml 5 to10 minutes) 

1 litre 
21.2 g. · 

1 litre 
50 g. 

Mix equal paru of 1, 2 and 3 iri , attenuatcd light. After rcduction, which is 
only a conversion of the silver image into an iron-blue image, ri nse briefly. 

Subsequcntly process in 3% neutral fixing bath. Finał ri nsinc 15 minutes. 
The processed negativ~s resu lt in considerably softer prints and enlargements 
with a elear fine grai n and permit a greater reduction in the exposurc time. 
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G 21 fffl Reducer Pack 

fffl Reducer (after Fa rm er) A 700 

Agent for the subsequent treatment of negatives and t ransparencies. 

Tubes for 200 ml. 

Method of Working 

For Negatives: The contents of the tube are dissolved in 200 ml of water at 18 to 20 °C. 

The reducer must be used immediately as the solution has a stability of 30 minutes 
only. · 

The processing time depends on the density of the negatives, wh ich are soaked before

hand, amount to 3 to 10 minutes. The negatives not only become thinner, but also 

somewhat harder. After reduction, rinsing is car ried out, then short fixing and sub

sequently rinsing. 

For transparancies: the contents of the tube are dissolved in 300 ml of water at 18 to 

20 °C, and must be used immediately, as the reducer has a stability of 30 minutes only. 

Transparancies as a rule require only a short clearing, which can be achieved w_ith this 

diluted solution in ½ to 2 minutes only. lf a partia! reduction is to be carried out, it is 

recommended to di lute the so lution stili further. Subsequently rinsing is carried out, 

short fixing and rins ing. 
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Reversal- Development Black-and-White 
Processing Solutions from Formulae 

The reversal development black-and-white has its main importance in the fie ld of the 
substandard fi lm, but is also used for miniature films. The nature of black-and-white 
reversal development w ill be explained late r, in connect ion with the OR WO-CO LOR 
reve rsal development (see pages 132, 133) and is explained with d iagrams. 

The processing of reversal films is carr ied out primarlly in deve loping laboratories, 
but can also be made in se lf-prepared so lutions . Packs in various sizes, ready for use , 
contai n the req ui site chemicals in a convenient form. (See pages 115 to 117.) There is, 
however, also the possibility of preparing the requisite baths from individual chemicals, 
accord ing to the fo llowing formu lae: 

DesicnaŁion 

~ 825 
Preliminary Bath 

~ 826 
Firsc-Developer for 
Blac.k-and-White 
Revenal Film 

Formula Processing Time 

Water •. 1 litre l to 3 minutes at 19 °C 
ORWO-Desensitizer D 903 0.5 g. 

"Rasthit" dissolve in 5 ml of altohol 
andaddinathinjec 
(stir vigorously) .. 

Solution A: 

0.25 g. 

Water at approx. 35°C.. . ....... 750. ml 
ORWO Anti-Lime Agent A 901 . l g. 

ORWO M 143 . 2 g. 

Sodium sulphitc anhydrous . 25 g. 

ORWO H 142 . 1 ◄ g . 

Potassium bromide . l g. 

Potanium carbonate . 40 g. 

Sodium sulphate anhydrous. 10 g. 

Solution B: 

Water at app rox. 20°C ... 
Sodium hydroxide .. 

. .. 125 ml 
2 g. 

12 min utcs at 19°C 

Pour solution B into the cooled-down solution A, disso1ve in this mixture: 
potassium thiocyanate . 2.5 g. 
and subsequently top up to1 litre 
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Design ation 

~ 826R 
Regenerator 
forORWO826 

~ 830 
Reversal Bath 

for Black-and-White 
Reversal Film 

~ 831 
Clearing Bath 

for Blac k-and-Whi te 
Reversal Film 
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Formula 

Solution A: 
Wateracapprox. 35°C .. 

ORWO Anti-Lime Agent A 901 . 
ORWOM1 ◄3 . 

Sodium sulphite anhydrous. 
ORWO H Hl. 
Potassium carbonate . 

Sodium sulphate anhydrous. 

Solution B: 

Water at approx. 20°C .. 
Sodium hydroxidc .. 

pour solution B into coo led-down · 
solution A and dissolve in this 
mixture: 

750 ml ,,. , ,. 
50 g. 

28 g. 

80 g. 

20 ,. 

125 ml 

4 •· 

Processing Time 

Not to be used as a de
velo per on its own 

Potassium thiocyanate . s g. 

and subsequently top up to 1 litre 

Water .. 
Potassium bichromate . 

Sulphuric acid conc. (Caution!) . 
or sodium hydrogen su lphate, 

c rystalline. 

Water .. 

ORWO Anti-lime Agent A 901 . 
Sodium sulphiteanhydrous. 

top up to1 litre 

Supplements 

1 li tre 3 to 5 minutes at 19 °C ,,. 
5 ml 

25 g. 

750 ml 

1 •· 
SO g. 

5 to 7 minutesat 19 °C 

~ Black-and-White Reversal Development 
Processing Solution from Ready-for-Use Packs 

Developer Set 600 ml 

Convenient assortment of chemicals for preparing solutions which are required especi
al/y for processing ORWO Reversal fi lms in the developing box. 

Commercial Size : Small packs for 600 ml each. 

The so lid substances for the five required solutions are compiles as units, the safe 
diffe renti ation of which is ensured by inscriptions in different colours. 

Blue Jnscription Fi rst Developer A 826 4 parts 
Green lnscription Reversal Bath A 830 2 parts 
Black lnscription Clearing Bath A 831 1 part 
Orange lnscription Second Developer A 841 2 parts 
Red lnscription Fixing Bath A 850 1 part 

lnstructions for Dissolving 

First Developer A 826 : 

Dissolve parts A and B one after the other in 450 ml of wate r at approximately 35 °C. 
Part C is dissolved separately in 75 ml of water at approximately 20 °C and then added 
to the first so/ution which has in the meantime cooled down to 20 °C. Finally, Part D 
is added to this mixture, and after dissolving, water is added to make up to 600 ml. 

Reversal Bath A 830 : Parts 1 and 2 are completely dissolved one after the other in 
500 ml of water and then water is added to make up 600 ml. 

Clearing Bath A 831 : The contents of the bottle with the black marking are di ssolved 
in 500 ml of water, and subsequent ly water is added to make up 600 ml. 

Second Developer A 841: Part A is dissolved in 500 ml ofwater at approximately 35°C. 
Subsequently Part Bis added in small portions, also dissolved and topped up with wate r 

to make 600 ml. 

Fixing Bath A 850: The contents of the bottle with the red inscription are dissolved 
in 600 ml of water. 
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35 Litres Packs 

Chemicals for producing solutions, which are required for processing ORWO~Reversa l 
films in larger quantities. 

Commercial Sizes : Packs for 35 litres each. 

The solid substances for the five required solutions are compiled in units, consisting of 
a different number of parts . 

First Developer 
Reversal Bath 
Clearing Bath 

Second Developer 
Fixing Bath 

lnstructions for Dissolving 

First Developer A 826: 

A 826 

A 830 
A 831 
A 841 
A 850 

.4 parts 
2 parts 
1 part 
2 parts 
1 part 

Part A} 
Part 8 disso lve one after the other in 25 litres of water at 35 oc 

Part C to be dissolved separately in 3 litres of water at 20 °C 

and pour into the first so lution which has in the meantime cooled down to 
20 °c . 

Part D is fina lly added to this mixture and, after dissolving; is topped up with water 
to the fina ł vo lume of . 35 litres. 

Reversal Bath A 830 : 

Part 1 is d issolved in 30 lltres of water 

Part 2 is subsequently added and also comp letely dissolved. Water is then added to 
make up the finał volume of . 35 litres. 

Clearing Bath A 831 : 

Disso lve contents of package in. 
finał vołume of . 

~econd Developer A 841 : 

30 litres of wate r top up wit h water to the 
35 litres. 

Dissolve Part A in . 30 litres of water at 35 °c 
Subsequent ly pour in Part B in small portions. After dissolving, top up with water to 
the finał volume of ......... 35 łitres. 

Fixing Bath A 850: 

Oissolve contents of pack in 35 litres of water 
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Regene rator A 826 R for First Developer A 826 for Black-and-white Reversal Film 

The prepared regenerator solution must not be used as a deve loper on its own, but 

only according to the instructions for use. 

Commercial Size: Pack for 5 litres. 

The solid substances are packed in 4 Parts. 

lnstructions for Dissolving: Part A and B are dissolved one after the other in 4 łitres of 

wate r at 35 °C. 

Disso lve part C separately in 0.4 litres of water at 20 °C and pour into the fi rst so lution, 
which has in the meantime coo led to 20 °C. 
Finall y part D is added to the mixture and after dissolving, is topped up with water to 
the finał vol u me. 

lnstructions for Use: See page 120. 

• 
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~ Black-and-White Re ersal Development 

Process 

1. Prelimiń ry Bath* 

2. First Developmcnt 

3. lntermediate Rinsing 

4. Reverse 

5. lntermediate Rinsing 

6. Clearing 

7. lnterm~diate Rinsing 

8. Second Exposurc„ 

9. Second Development 

10. Intermedia.te Rinsing 

11. Fi xing 

12. Finał Rinsing 

Processing 

' 
~ Reversal Substandard Films 

~ Reversal Miniature Films 

~ Television Reversal Films 

~ Reversal Print Films 

Proccssing Solution 

after Formulas from Packs 

ORWO 826 First Developer A 826 

ORWO 830 ~ ersal Bath A 830 

ORWO 831 Clearing Bath A 831 

ORWO 1 (s. p, 31) Second Developer A 8◄1 

ORWO 300 or Fixing Bath A 850 
ORWO 303 (s. p. 89) 

Proccssing Time 
at 19°C 

2 to 3 minutes 

12 minutes 

1D minutcs 

3 to 5 min uces 

5 minutes 

5 to 7 minutes 

5 minute.s 

5 minutes 

6 to 8 minutes 

1 minute 

5 minutcs 

30 mi nutes 

• The componenu of the preliminary bach arc not obtainable as ORWO packs. The application is required 
on ly in rare uses. lf, under certain conditions, durinr processing, white spots occur, they can be ob
viated by the preliminary bath ORWO 825. 

0 See notes, pages119/120. 
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12 minutes are specified for the first development of nor ma ll y exposed films. Under
cxposed fi lms can be developed longer, but the maximum is 3 minutes. For ove rex
posed photographs, a small compensation by reducing deve lopment to 9 minutes is 
possible. 

Perfect results in reversal development can only be expected when not on ly the ganera l 
instructions for use are observed, but also the following hints: Basica lly, increased clean
liness shou ld be ensured. A contamination of solutions and recip rocal soiling of the 
baths must be avoided. 

The number of baths involved in reversal development necessitates efficient mainten: 
ance of the working implements. (Developing box, insert, deve loping frame.) 

Advices for Processing Small Quantities 

Processing in the baths is carried out under moderate agitation of the box insert. 
Rinsi ng processes are carried out, preferab ly in somewhat larger containers, under 
running wate r, whilst moving the insert up and down several times. 

For the second exposure, the film must be removed from the insert . By usi ng a 100 watt 
lamp at a distance of 100 cm, the film is exposed for 5 minutes fro m the emulsion side. 
The follówing part of the working process is carried out in bright light. 

The specified processing t imes app ly to ORWO-Reversal-Miniature Film UP 15. lf other 
single emulsion layer films of lower speed and steep gradation are to be subjected to a 
reve rsa l processing, first and second deve lopment times sho ~ld be adjusted to the re
spective types of films . 

Stability and Utilization 

A stability of 4 weeks can be expected for solutions when they are always returned into 
brown bottles, filled up to the brim and closed ai rti ght. Fi ve miniature films can be 
perfectly processed in so lut ions of the ORWO Reversal Develope r Set. 

Advice on Processing large Quantities (Tank, Machine) 

Processing in baths is carried out using certain methods ofagitation. In the first deve l
oper. the fram es are agitated moderately. In the other baths and in the rinsing processes, 
it is sufficient to lift them out severa! t imes to half the height of the frame, at t he 
beginn ing of processing. 

Before commencing wo rk, it is recommended to remove any oxidation foam from the 
surface of the developer, by wip ing with filter paper. Du ring intervals in work. t he so lu
t ions shou ld be protected from the access of air, preferably by floating covers. 
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Second exposure is carried out with two lamps of 100 to 150 watts each. At a distance 
of 1 ½ to 2 metres, exposure is carried out from the emulsion side for 5 minutes. 

The uniformity of the development can best be inspected by a test strip. For this 
purpose, a strip of substandard film is exposed under the same conditions and cuts are 
developed from time to time. 

Life and Utilization 

When applying reversal development on a large r sca le, possibly in tan ks with a capacity 
of 35 to 70 litres, it is possible to obtain a utilization of the solutions for a prolonged 
time by regeneration. The following points shou ld be observed when processing 16 mm 
substandard fi lms, with regard to individual solutions of a 70 litre tank system: 

First Developer A 826: After an output of, for example, 500 metres daily, 3 litres of re
generator solution should be added to the tank filling (s. p. 117), and furthermore, 
fresh developer shou ld be added to the initial level. lf more than 500 metres are devel
oped in one day, 1 litre of regenerator so lution should be added for a further 150 metres. 
In this manner, it is possible to develop 12,000 metres in constant quality during 4 
weeks. lf the same output of substandard film st rip a lready achieved beforehand, the tank 
filling must also be removed sooner. lt must not be used under any circumstances for 
longer than 4 weeks. lf no development is carried out on one day, regeneratlon with 
regenerator must be carried out, neverthe/ess, removing 3 litres of developer before
hand from the tank. 

Reversal Bath A 830: The efficiency of the reversal bath remains instant, when the 
so lution carried away is replaced by a fresh reversal bath. In one tank filling, however, 
only approximate ly 1,500 metres can be processed with a maximum life of the reversal 
bath of 4 weeks. 

Clearing Bath A 831 : Also here, as with the reversal bath, any carried-away solution is 
simply replaced by a fresh cleari_ng bath to maintain the efficiency. Utilization is also 
only 1,500 metres. 

Second Developer A 841 : Assuming a quantity of 500 metres daily, which we took as a 
basis for the first developer, the contents of the tank requlre .a daily refilling of 2½ 
litres of fresh second developer. In this manner,a throughpu t of 12,000 metres of 16 mm 
substandard film is possible within 4 weeks, this being regarded as the life span of 
the second deve loper. 

Fixing Bath A 850: The utilization of the fixing bath is 12,000 metres with a life of 2 
weeks. In this case 5 litres of fresh fixing bath must be added daily. In order to keep 
the tank contents constant to 70 litres, it is required to remove the corresponding 
quantity of fixing bath beforehand . . 
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J 1 I ~ Auxiliary Mean Packs 

~ Anti-Lime Agent A 901 

Agent for preventing lime deposits when using tap water for preparing developers. 

Packs of 100 gr. 
Our tap water contains certain quantities of calcium and magnesium compounds which 
essentially determine t he hardness of the wate r. The housewife knows that lime salts 
have adetrimental effect on cooking and washing (deposit of " fur" in pots , high consump
tion of soap because of the formation of lime soap depositing flakes). On the other 
hand, the remova l of minerals from drinking water at the water works is not a\lowed 
as these are required for the human body. Those engaged in photography ate also con
fronted with the fact that tap water contains a certain quantity of lime salts. When, 
for instance, a developer is prepared from individual chemicals, lime deposits occur on 
adding alkalis t6 the water, and Jime fog, which can be removed only by an acid bath 

(2% acetic acid), may form on the developed negatives. 

Most of the ready-prepared solid developers, such as ORWO f 43, ORWO, A 49, etc. 
contain an anti-lime additive, thus preventing precipitation , with normal water 
hardness. By using ORWO Anti-Lime Agent A 901, it is also possible to avoid a deposit 
when preparing developers oneself from ind ividual chemicals. This app lies to black

and-white, as we ll as to ORWOCOLOR processing baths: 

lt is necessary when using A 901 neither beforehand to boi I the water used for self
preparation from individual chemicals, nor to clean it by adding alkalis or a~ ion
exchanger (Wofatit), nor even to filter away the deposit forming in the preparat1on of 

the developer. 
ORWO A 901 should be added before the other developer chemicals and forms com
plex compounds with the salts in the water, these are not destroyed by adding a lkali 

and, therefore, do not result in precipitation. 

For softening 1 lltre of water with 1 °d H, approximately 0.20 g. A 901 is required, so 
that, with medium-hard tap wate r of 10 °dH, approximately 2 g. per litre will suftice. 
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Where it ;s necessary, for instance, to prepare a developer according to formula ORWO 
20, 2 gr. of ORWO Anti-lime Agent A 901 should be added for each litre, before adding 
the other substances. Ready-for-use liquid developers such as ORWO E 102, have a 
tendency t:o lime precipitations when using tap water. A 901 provides the remedy in 
this instan ce as well, ifthe above described procedure is followed. 

Even with ready-for-use fixed developers, it is possib le that A 901 will be required for 
very hard water. According to the degree of hardness, 1. to 2g. anti-lime agent per litre 
of water is dissolved prior to the developer substance. 

~ Ta11k Balls A 902 

preser v i n g agents for tank developers~ 

Box containing 4 pieces. 

ORWO T~nk Balls have the task of preventing decompositions in tank developers in 
prolonged use. They have no influence on the developing properti~s of the developers. 
They simpley improve the stabilityofthetank developers. This favourable effect is parti
cularly not:iceable du ring the sum mer months, or when working in a hotter climate. 
A tank bafl cannot be used for developers in which papers are also processed. 

Method of Use : The balls are added to the developer solution in the tank : 4 pieces to a 
70 fitre tank, As a result of their own weight, they sink to the bottom screen of the 
tank and remain there. The balls do not dissolve and do not decompose. The developer 
dissolves from the balls their maximum-efficiency preservil}g substance only in the 
very small quantity sufficient entirely to prevent decomposition and the consequent 
occurrence of an unpleasant odour. Even after many months the balls do not lose their 
efficiency. lt is, however, recommended to use fresh tank water when preparing new 

developer solution . 
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~ Desensitizer D 903 

Oesensitizer D 903 reduces the sensitivity of photographic hiaterials, especially with 
regard to light of a longer wavelength, so that it is possible to process in bright yellow
green light. lt can be added to all developers, except to ORWO special negative de

ve loper H 02. 
Packs with 5 tablets are available. 

Method of Working 

Dissolving : One tablet, preferably broken into pieces, is dissolved in approximately 
30 ml of warm water. The solution, which stil! looks turbidly is poured into 500 ml of 
_ready-for-use developer. The aqueous suspension of O 903 keeps for a long time and 

can be prepared as a stock solution. 

Darkroom illumination : The developer, mixed with dcsensitizer, is used first to devel-
. op for 3 minutes in the dark (or, in the case of panchromatic materiał, with darkroom 
safelight screen No. 108; for orthochromatic materiał, with darkroom safelight screen 
No.107); subsequently the brighter illumination is switched on. Maximum-speed films 
are also compatible with the direct light of the yellow-green darkroom safelight screen · 
No. 113 D. The distance of the film from the darkroom lamp should be at least 75 cm. 

(15 watt bulb). 

Note 

Like most desensitizet"s, D 903 also has a slightly retarding effect on development. This 
should be taken into consideration, either when exposing, by opening the aperture 
half a step further than usual, or by developing for a slightly longer time than would 
be required for the respective type of film without desensitizer. 
Adequate finał rinsing of the film should be ensured to avoid yellow coloration. 

~ Re-Touching Dyestuff N 904 

Agent for dyeir.ig insufficiently den se parts of negatives. 
Glass tubes containing 5 gr. of dyestuff. 

Method ofUse: ORWO N 904 is a red dyestuff in powder form, readily solu ble in water. 
The solution is used for dyeing insufficiently dense parts of negatives, which result in 
a particularly dark positive, When, in the inte rest of the entire image impressio~, no 
correspondingly soft paper gradation can be used. When applying with the brush, a 
thin solution should first be taken, which produces just a slight reddish co\ouring. This 
process is repeated, if necessary, with an even stronger solution, until the dyed part 
provides the required density on printing . N 904 can be removed simply by washing 

the ncgative. 
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~ Wetting Agent F 905 

High ly-concentrated wetting agent for black-and-wh ite and ORWOCOLOR materia ls. 
Bott les of ¼ and 1 litre. 

ORWO F 905 contains a surface-active substance. This reduces the surface tension of 
the water, thus achieving a good wetting effect. 

Method of Working 

1. In a di lution of 5 ml to 1 litre ofwater, with a bach time of 30 to 60 seconds and sub
sequent to finał rinsing of plates, fi lms and photographic paper, the so lution ensures 
a smooth running-off of the water and, thus, a speedy, uniform and spot less drying. 

le facilitates the obtain ing of high gloss when drying photographic papers. Should a 
s light caating form after drying on ti lms without backing, this can easil y be wiped 
off with a ciach. 

2. In the same di lution and at the same time, as an intermediate bath, prior to second 
exposure of reversal films F 905 prevents the formation of water drops. ORWO
COLOR reversal fi lms, thus, re mai n free from "red rings". 

3. T he wetting effect of photographic baths is increased by adding 2 ml of F 905 to 
1 litre of so lution. With the wetting agent, however, t he lathering effect is a lso in
creased, so that care should be taken, especially with box developments : To avoid 
colour falsification, not mare than 1 ml of F 905 per lit re should be added to ORWO
COLOR First Developer C 09. 

Utilization: The yield of the wetting-agent so lution depends on the quantity of water, 
whic h is carried in du ring work. lf "islets" form on the surface of the treated materials 

the bath must be renewed . When removing from it films and papers shou ld, there
fore, always be uoifo rmly wetted with liquid. 

lt is possible in 1 litre F 905 (1 :200) t9 process at least 200 paper prints 18 cm x 24 cm, 
or 20 miniature or roll films. 
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~ Substandard Film Cement A 960 

Ad hes ive for developed films. 
Oottles with 750 g, of solution. 

~ Substandard Film Cement A 961 

New type of adhesive for black-and-white and co lour film . 

Bottles with 10 g. solution. 

~ Adhesive A 962 

Es pecially for developed and non-deve loped cine-safety fi lm. 

Bottles with 750 g. of so lution. 

Methods of Operation for Adhesives A 960, A 961 and A 962: Prior to caating the film 
ends to be stuck with the adhesive, t he emu lsion coat must be carefully removed ~nd 
both sides made s lightly rough. Dampening with the adhes ive cement must be carried 
out with great care. The sp\ice should be kept for at least one minute under pressure 

in the splicer. 
Adhesives are combustible. To avoid evaporation, bottles shou ld always be kept well 

closed. 

~ Adhesive A 970 ~ 
For cementing magnetic tapes . 
Bottles with 20 ml and 100 ml of so\ution. 

Method of Operation: The tape-ends to be joined are cut off straight and ~re stuck for 
about 10 mm one on top of the other. The emulsion side of the one tape 1s dampened 

for this purpose with a glass rod with adhesive. After fitting the other end of the tape 

on to it, the sp lice is held for a while between two fingers. . . 
Then the excess ad hesive is wiped off and the sp lice wound 1mmed1ately on to the 

roll as it cou ld otherwise warp. . 
No 'cement must fali upon the ro ll of tape, as otherwise the various windings m1ght 

stick together. 
The bottle shou ld be kept wel l closed to avoid evaporation. 

A 970 is combusti ble. 
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~ Repro Film Cementing Varnish A 980 

Bottles with 750 g. of so lut ion, 

Method ofOperation : Film cementing varnish se rves to keep the phototechnical fi lm fiat 
in the cassette du ring exposure. This is achieved by rolli ng the film in the darkroom on 
to a glass plate, prepared with this cementing varn ish. The cementing varnish, poured on 
to a clean g lass plate of suitable size, in the same mann er as co llodion or matt varnish, 
is app/ied and the excessive varnish is allowed to flow back over a corner of the place 
into a separate bottle. The adhesive coat forming on the glass plate may be used after 
approximately half an hou r of standi ng in an atmosphere which shou ld be as free as 
possible from dust . In the darkroom, the requisite piece of film can then be roll ed 
clean ly and smoothly on to t he glass plate with a roller squeezer, whereby it should 
be ensured that one corner of the film is bent upwards, so that the film may easily be 
pulled off from the glass plate afte r exposur!:!- The glass plate with the fi lm stuck-on 
is inserted into the cassette just as a standard phototechnical plate. The ad hesive plate 
may be used repeatedly and for a long time, if protected from dust or drying-out when 
not in use by placing loosely on uncoated fi lm. 
lt is important for the ad hesive varnish to be streod at the most uniformly possible 
room temperature and for it also to be used at sucha temperature; at low tempera
tures the ad hesive power is no longe r as good . lf an adhesive plate is no longer suitable 
for use after prolonged application, the adhesive varn ish may be washed offwith carbon 
tetrachloride or benzene, and the glass plate newly coated. 

A 908 ist combustible. 
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Designation 

:la 960 
Substandard Film Cement 

:la 962 
Adhes ive for 
Cine-safety Film 

:la 970 
Adhesive for Magnetic Tapes 

# 

:la 990 
Polishing and Matt-treatment 
Agent for Safety Film 

J 21 ~ Auxiliary Mean Formulae 

Formula 

Washed-off safety film 13.5g. 
Acetone 337.5 g. 
Glacial acetic ac id 112.5 g. 
Camphor 45.0 g. 
Triphenyl phosphate 2.5 g. 
Phthalic acid dimethyleste r 48.5 g. 

Washed-off safety film g. 
Acetone 30 g. 
Methylenechloride 30 g. 
Methyl glycol acetate 30 g. 
Phthalic acid dimethylester 10 g. 

Methyl acetate 70 g. 
Methyl glycol acetate 
(or methyl glycol) 30 g. 

Acetone 20 g. 

Ether 30 g. 
Methanol 10 g. 
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K 1 I The ~ _COWR Method 

Du ring the first century of photography, the results of photographic processes were 
most ly single-coloured, in the terms of gradation: white-grey-black. On passing into 
the second century, there were methods permittlng the entire colour scale of nature 
to be imaged in a simple manner. These methods culminate to day in a reasonab le 
technical expenditure and good results. 
With ORWOCOLOR materials, we have the possibility of making colour exposures in 
film with every camera, without additional devices, and of coloured reproduction on 
film paper. 
ORWOCOLOR films and papers have a structure considerably different from that of 
black-and-white materials. Three individual layers one on top of the other, in addition 
to the light sensitive silver-salts, contain those organie substances of a differcnt nature 
(sensitizers, components or colour couplers) which control light-sensitivity and colour
formation capacity individually in such a manner that, after colour development, a 
picture is obtained by subtractive colour mixing, which is true in colour rendering and 
free from silver. 

The Simplest Way: ORWOCOLOR Reversal Film 

From a historie point of view, the reversal film was the first to be produced, this, after 
exposure and immediately upon reversal development supplled a bright coh:1ured 
positive; as substandard film for projection, as miniature-, roll- and sheet film and 
also for direct viewing. 

The ORWOCOLOR Negative-Positive Method is more versatile 

lt takes place in two stages and produces first a complementary coloured negative, 
with different potentialities for producing co!oured positiv~s. 
When us ing ORWOCOLOR positive films , there result true-tonature transparencies 
for the most varied purposes. In this manner, films for the cinema are produced as 
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copies. Miniature-, roll- and sheet films may also be copied, and enlarged and are theu 
suitable for projection or for the viewer. For this purpose, the smaller sizes are prob
ably reserved for those photographs for personal souvenirs; they are used, how_ever, 
nowadays to an increasing extent, for teaching purposes and vlewing materiał to enliven 
teaching. The medium and large sizes are gaining in importance for advertising, because 
the brightness of the transmitted colours provides advertising ideas with a valuable 
adjunct. 

The Coloured Paper Print 
The use of ORWOCOLOR paper, on the other hand, produces photographs for direct 
viewing in the same size or enlarged. ORWOCOLOR positive methods require colour 
control of the light for printing and enlarging equipment. A suitably coloured light is 
obtained by control foils and copying fllters , yellow-magenta-cyan, in varying compound
ings and varying density, which, with the specific negative and the use for ORWOCOLOR 
positive film, or ORWOCOLOR paper, results in well~adjusted positives. 
In addition to the chcice of size, the negative-positive method, as compared to the re
versal method, also has the advantage that no numerical limitation of positives exists. 
The disadvantage of reversal films, hitherto, has been that only individual pleces could 
be produced. This is naw eliminated,· as, with ORWOCOLOR reversal print film and 
paper, we have the possibility of making any number of colour-positive duplicates re- · 
quired without an lntermediate negative. 

Processing 
The processing of ORWOCOLOR materiał is in itself not tao complicated. Guaranteed 
success qrn only be ensure, however, if the basie requirements of each photographic 
activity are fulfilled. The maintenance of extreme cleanliness; the checking of the bath 
temperatures and processing times. The materiał expenditure is only worthwhile when 
/arger quantities of ORWOCOLOR materials are processed, or when self-processing is 
carried out because of a special photographic hobby; otherwise it is strongly recom
mended, - and this applies especially to ORWOCOLOR reversal film, - that processing 
be carried out by a reputable developing laboratory. 

Working Diagram Scheme 
In the following description Or the ORWOCOLOR process in the form of a working 
diagram, the most important conversions are mentioned in addition to the processes. 
The ORWOCOLOR process is based on the same conversions which are applicable to 
the black-and-white process. The metallic silver, in this instance, however, has only an 
intermediate importance. The change-over to the coloured photograph takes place 
via the conversion products of the developer. Th rough the effect of the developer on 
the exposed components of the light-sensitive silver compound, the metallic silver oc
curs as a result of reduction. In the same ratio, developer oxidation products form from 
the developer. These react with the components of the emulslon, and combine to dye
stuffs (colour couplings). 
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Due to the colour coupling, a blulsh green (cyan) image occurs in the !ower layer, next 
to t he film base. The central layer contains the purple (magenta), the top layer the 
ye llow dyestuff. The microscopic thin layer in aur diagram shows the condition of pro
cessing only with layers which are of importance for the coloration. The auxiliary 
layers, which are in various ORWOCOLOR materials in different places, have not been 
taken into consideration. 

u~~;7:~~ 
90 •; 

The silver is not required for the finał photograph. After corresponding conversion 
(bleaching), it is finally ellminated completely from the system, together with the un
used silver compound, and may be reclaimed. Thus, this silver can serve again by 
technical processing for the production of photographic emulsions. 

The diagram~ on the following pages which are intended to illustrate the working 
process of black-and-white, and ORWOCOLOR, contain only the basically essential 
working stages. 

Each little square in the diagrams denotes a separate processing. The shading serves to 
illustrate the resu lt of the respective chemical conversions : 

ve rtical lines . 
vertical dotted I ines 
horizontal lines 

metallic silver 
conversion product of silver 
colour construction 

The wavy connections between the squares indicate the rinsing processes. 
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~ Negative-Positive Process 

In the black-and-white process, the developed silver remains image substance. In the 
colou r process silver and dyestuff occur simultaneously in the development. The metallic 
silver is converted, by bleaching, into a silver salt, which is dissolved out in the fixing 
bath. The construction of the photograph is taken care of solely by the dyestuff: This 
construction is somewhat different for ORWOCOLOR negatives and ORWOCOLOR 
positives. After ORWOCOLOR positive development, stopping take place; the devel-· 
opment is, therefore, immediately interrupted similarly to the production of b\ack
and-white prints or en largements. In ORWOCOLOR negative processing, however, 
devefopment is carried on in the subsequent rinsing by the developer absorbed by the 
emu lsion, which continues tC? act until it is enti rel y washed out. This subsequent 
development, du ring rinsing, forms an indispensable part of the entire development. 
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A perfect negative of correct gradation of brightness and colour values, good utilization 
of the sensitivity and low densityoffog is achieved only by correctly carried-out rinsing 

afte r developing. 

~ Reversal Method 

An ORWO reversal method is characterlzed by the fact that two developments are 
carried out one after the other on the same photographic materiał, these normally 
be ing separated by a second exposure. The -first development resu\ts in metallic silver 

with black-and-white and also with ORWOCOLOR. 

Blod•ond•whitc Orwocolor 

~T\-. .__ _ __,--?;V~ 
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lt is now necessary to dissolve out this silver. In the black-and-white process, this must 
take place prior to the second development, which results only in silver. With ORWO
C9LOR reversal film, the second development has a colouring effect. Therefo~e, silver 
and colour are separated. In the black-and-white process, the dissolving out of the 
silver of the first deve/opment takes place in one process: reversal. With OR WOCOL6R, 
two processes are required with which the silver of the first and second development 
is removed simultaneously. Bleaching first converts the silver into silver salt, which, in 
a second stage - the fixing process - is disso/ved out. In contrast to the silver image 
as a resu/t of black-and-white reversal development, a pure co/our image remains with 
ORWOCOLOR reversal development. The diagramatic comparison of the processing 
stages was intended to show how small are the differences in processing black-and-white 
and OR WOCOLOR materials. They do not fali outside the framework of known photo
graphic methods. lt has been the aim of our scientists and technicians to make the pro
cessing of ORWOCOLOR films and papers as sim ple as possible. The diffrcu/ties have 
been transferred to the production stage of ORWOC:OLOR materiał. 

More than SO years ago, R. Fischer recognized the basie principle of colour development. 
Years of scientific research, years of technica/ progress were to pass before this basis 

1 was translated into a practical, usable method. This method has given good results for 
more than two decades. Many a colour picture has been made since then, many a colour
ed feature film has been projected on to the screen. The efficiency of the method has 
been perfected in the course of time, and colour films made in Wolfen continue to 
testify to the creative tradition under the Trade Mark 

~COIOR 
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K 21 ~ COIOR Processing SOlutions 
according to Formulae 

The publication of formulae enable the user to prepare for himself the r~qu'.s~te solutions 
for processing ORWOCOLOR film and ORWOCOLOR paper from md1v1dual chem
icals. 

• · · b ORWO formulae for black-and-white, these formulae are To d1fferent1ate etween . . " WOCOLOR" The 
rovided, before the corresponding number, w1th the mark1ng OR · 

~Im processing solutions are numbered below 100. Between 100 and ~00 are t.he paper
processing solutions, subd ivision into groups of ten stil! being made 1n both 1nstances. 
The num bers above 200 are reserved for special baths. 

In their effect, the so lu tions from the formulae correspond exactly to the processing 
solutions in the packs constituted as explained above (see pages 143 to 147) . 

The preparation of a solution for processing on formu lae is carr ied outtec~nically in the 
same manner as from ready-for-use packs. Also in this case, the chemicals must be 

ighed individually, with the applicability of the individual substances for ORWO
~~LOR needing to be ensured and tested beforehand. This is all the more the case ~s 
ORWOCOLOR individual chemicals are not obtainable from the VEB Fil mfabr1k 
Wolfen . 

For the self-preparation of ORWOCOLOR solutions, it is n~cessary to take into con
sideration a few conditions. Tap water may be used for preparation at a t~mperature of 
approximately 30 °C. 

As a rule 750 ml of water are taken and the chemicals are dissolv~d one after the other 
in the stated sequence. Finally wate r is topped up to produce 1 lltre. 

For characterizing ORWOCOLOR solutions, which from the photographic view oc
cupy a special positio~• the PH va lue has been give in the last column of the formulae. 
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Formulas for ~ CO!OR F,ilm Processing Solutions 

Designation Formula 
PH Value 

~COIOi 09 

First-Developer for ORWO Anti-Li me Agent A 901 . 
ORWOCOLOR Reversal- Sodium sulphite, anh ydrous . 

2 g. 7.2 to 7.4 
50 g. 

and Reversal Print Fi lm ORWO A 140 . 
5 g , 

Potassium bromide l g , 

OOCOIDi 09 R 
Regenerator for ORWO An t i-Lime Agent A 901 

ORWOCOLOR 09 $odium sufphite, anhydrous . 
· 2 ;:. 7.2 to 7.4 
80 g. 

ORWOAH0. 10 g. 

~COIDR11 
Colour Deve loper So lution A: 

for ORWOCOLOR Cine Film Water ... . . .. . .... . . ... .......... .. .. 400 ml 
10.9 to 11 .1 

~CIIIOi 11 R/1 
Regeneratot-for 
ORWOCOLOR 11 
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ORWO Anti-lime Ai::ent A 901 . 2 g. 

Hydroxylami ne $Ulphate . 1.2 g. 

Dicthyl-p-phenylen e-diamine sulphate . 2.75 g. 

Solution B: 

Water .................. ...... . ..... . . 400 ml 
ORWO Anti-lim e Agent A 901 2 g. 
Potassium carbonate . 

Sodium su lphite, anhydrous . 
Potassium bromide 

75 g. 

2 g , 

2 g, 

After dissolving, solution A is poured s low/y whi le stirring continuous ly into 
solution B, whereby the fo rmation of air bubbles should be avoided as far 
as possible. Final/y water is added to make up 1 litre, 

Solut i on A: 

Wate r . . ........ : ... . ................ 400 ml 
ORWO Anti-L ime Agent A 901 . 2 g. 

Hydroxylamine su lphate . 2 g. 

Oiethyl-p-phenylene-d iamine su lphate 6 g . 

10.9 to 11.1 

So lution B: 

Water ............ . . .. .. .. . . ... . . .... . 400 ml 10.9 to 11 .1 
ORWO Anti-Lirne Agent A 901 2 g. 
Potassiu m car bonate . 
Sodi um su lphite, anhydrous . 

7S g. 

2 •· 
After dissolv ing, solutions A is pou red slow/y wh ite sti r r ing continuously 
into solution B, whereby the formation of air bubbles should be avoided if 
possible. Finally water is added to make up 1 li t re. 

r>uignati on 

llISCllllli 11 R/2 
Rce:eneratorfor 
ORWO COLOR 11 

~ COIO! 13 
Colour Developer for 
O RWOCOLOR Fi lm 

~COl!R 13R 
Regenerator for 
O RW OCOLOR 13 

Formula 

So 1ut ion A: 
Water ... . ................. . ...... 400 ml 

ORWO Anti-l ime Agent A 901 
Hydroxylamine su lphate. 
Oiethyl-p-phenylene-diamine su1phate . 

So lut io n B: 

Water . 
ORWO Anti-Lime Agent A 901 
Potassium c.arbonate . 
Sodium su1phite, anhydrous 
Poussium b'rom id.e .. • · • 

2 , _ 

1.5 g . 

3.7 g. 

. . -400 ml 

2 • · 
7S g. 

2 g. 
1 .5 , . 

PHValue 

10.9 to 11.1 

After dissolvinc, solution A is poured słow l y while stirring: c.onti~uous ły 

into sołution B, whereby the fo r mation of air bubble~ should be avo1ded as 
far as possible. Finally, water is added to make up 1 lit re. 

So lution A: 
Water ........... . . •. . . .. ... . 
ORWO Anti-Li rne Agent A 901 
Hydroxylamine sulphate .. 
Ethy1-oxyethył-p-phcny1ene-diaminc 

sulphate. 

Solution B: 

Water ...... . .... .. .... . . . . . . 

ORWO Anti-Lime Agent A 901 
Potassium carbonate • 
Sodium sulphite, anhydrous • 

Potassi urn bromide • • · · 

.. ◄00 ml 10.7to11.0 

2 •· 
1.2 , . 

6 g , 

... ◄00 ml 
2 g. 

75 g. 

2 g . 

2,5 g. 

Afte r diuolving, solution A is poured slowly whil e sti r ring c.onti n~ously, 

iQ,_tO solution B, whereby the formation of air bubble.s shou1d be avo1ded as 
far as possib le. Fi nally, water is added to make up 1 htre. 

So l ution A: 
Water . . .. .. . . .... . . .. . . . . ... . 
O RWO A nti-Lim e Agent A 901 

Hydroxylamine sulphate . 
Et hyl-oxyethy1-p-phenylenediamine 

sulphate. 

Solution B: 

. 400 ml 
2 g. 

2 .5 g. 

8.7 g . 

Water. .. .. ...... ◄00 ml 
ORWO Anti-lime Agent A 901 

Pota.ssiu m c.arbonate . 
Sodium sulphite, anhydrous . 

2 g, 

75 g. 

2 g. 

10.7 to 11.0 

After dissoMng, solution A is poured s!owly while stirrin g contin~ous~f 
into solution B, whereby the formation of air bubbles shou ld be av01ded 1 

as possib!e. Finally, water is added to make up 1 litre. 
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Designation 

~COWR 35 
Hardening Stop Bath for 

ORWOCOLOR Positive Film 
and Paper 

~COIOR 57 
Bleaching Bath for 

ORWOCOLOR Film 

~COIOR 71 
Fixing Bath for 
ORWOCOLOR Film 

:i'.3CIIIOR '7l 
Rapid Fixing Bath for 

ORWOCOLOR Film 
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Formula 

Sodium thiosulphate, crystalline ... . ..... 200 g. 
Sodium sulphite, anhydrous. 
Sodium acetate. 

7.5 g. 

15 g. 

25 ml 
25 g. 

Potassium cyanoferrate (I li) .......... .. . 100 g. 
Potassium bromide . . . . . . . . 15 g. 
Potanium dihydrogen-phosph~~~ ·: · 5_8 g. 

Di-sodium hydrogen phosphate . . . . . . . . . • 4_3 g. 

PH Value 

4.0 to 4.5 

6.2 to 6.◄ 

4.3 _g. di~sodium hydrogen phosphate can be substituted by 1.6 g. tetra
sod,um d1-p_hosphate anhydrous. In this case 2 g. of O RWO Anti-Lime Agent 
A 901 per l1tre shou ld be added. (ORWOCOLOR 57/l). 

Sodium thiosulphate, crystalline . 

Sodium thiosulphate, crystalline. 
Ammonium chloridc. .. 

. . ... 200 g. 

· .... 120 g. 

80 g. 

7.5 to 7.8 ; 

6.6 to 6.8 

Formu las for ~emo~ Paper Processing Solutions 

Oesignation 

~CIIIOR 112 
Colour Developer for 
ORWOCOLOR Paper 

~COIOR 112R 
Regenerator for 
ORWOCOLOR 112 

Formula PH Valu_e 

Solution A: 
Water .. . . 400 m1 10.6 to 10.8 
ORWO water softener A 901 2 g. 
Hydroxylamine sulphate . 2 g. 
Ethyl-oxyethyl-p-phenylene diamine 

sulphate . 4.5 g. 

Solution B: 

Water .. 
ORWO water softener A 901 
Potassium carbonate . 
Sodium sulphite, anhydrous. 
Potassium bromide 

.. 400 ml 
2 g. 

75 g. 

0.5 g. 

ą_s ,. 

After dissolving, solution A is poured slowly, while stirrina: continuously 
into solution B, whereby the formation of air bubbles shou1d if possible be 
avoidc.d. Finalty, w:1ter is 2dded to make up 1 litre. 

Solut i on A: 
Water. ... 400 ml 10.6 to 10.8 
ORWO water softener A 901 2 g. 
Hydroxylamine sufphate , . 2 g, 

Ethyl-oxyechyl-p-phenylene diamine 
sulphate. . S g. 

So luci on B: 

Water. 
ORWO wacer softener A 901 
Potassium carbonate . 
Sodium su1phite, anhyd rous . 
Potassiumbromide 

........... 400 ml 

2 • · 
75 g:, 

1 g. 

0.2S a:. 

Aftcr dissolving, solution A is pou red slowly while stirring continuously 
in to solution B, whereby the fo rmation of air bobbies shou1d be avoided u 
far as possible. Finally, water is added to make up 1 litre. 
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Desiination 

!?ldCOIOI 152 
Bleaching Bath for 

ORWOCOLOR Paper 

!?ldGIJIOI 168 
B!caching-Fixing Bath for 
ORWOCOLOR Paper 

!?ldCOIOI 176 
Fixing Bath for 

ORWOCOLOR Paper 

!?ldCOIOI 184 
Hardening Bath for 

ORWOCOLOR Paper 
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Formula 

Potassium cyanoferrate (Ili) . 
Potassium dihydrogen phosphate . 
Oi-sodium hydrogen phosphate . 

Ptt Value 

20 g. 6.2 to 6.6 
12 g . 

8 •. 

8 g, of di-sodium hydrogen phosphatc can be substituted by J g. tetra 
sodium di-phosphate, anhydrous. In this instance 2 g. of ORWO Antf. 
Lime Agent A 901 should be added. (ORWOCOLOR 152/2). 

Potassium c:arbonate JO g. 

Ethylenediaminetetra-ac:eticacid di- 7.0 to 7.2 

sodium salt . SS g. 
Ferrk (Jtl) c:hloride, crystal!ine. 25 g. 

Sodium thiosulphate, crystalline ..... . ... 120 g. 
Potassium bromide 

20 g. 

25 g. of ferric (JJI) c:h Joride, crystalline can be substituted by 37 g. of ferric 
(Ul) sulphate, anhydrous. (ORWOCOLOR 168/2.) 

Benzcne sulphink acid sodium . 2 g. 

Sodium thiosulphate, crystalline . ........ 200 g. 
7.7 to 8.0 

ORWO Anti-lime Agent A 901. 8 g. 

Sodium sulphate, anhydrous ... . ......... 150 g. 
Sodium carbonate, anhydrous . 20 g . 
Formaldehyde(J5%). 25 ml 

10.1 to 10,J 

I ormulae for ~CO[OR Special Baths 

/holcnation 

fllSCOIOI 201 
lntermediate Bath for 
O l~WOCOLOR Films and 

l'apcr 

fllSCOIOR 205 
$ltbllising Bath for 
ORWOCOLOR Films 

~COIOR 209 
Black-and-White Developer 
for Re-development of the 
Sound Track of 
ORWOCOLOR Cine-positive 
Film Type PC 5, PC 7 and 
PC 9 

Formula 

Magncsiumsu lphate ···· · ·· 
(only required for softwater\ 

Sodium :i.cetate, anhydrous • 

Aluminiumsulphatc -· 

20 g. aluminium sulphate can be rep1ac:ed 

20 g. 

60 g. 

20 g. 

by JO g. of powh alu m (ORWOCOLOR 205/2) 

Solution A: 

So lution B: 

Water .................... . 
Cellulose glycolkacid-sodium • 

.. 400 ml 
60 g. 

PH Value 

5.2 to 5.8 

5.4 to 5.8 

. . 'rred into solution B, which has been made to swell, and 
SolutJon ~ IS Stl 980 I Subsequcntly 20 m1 ethylene diamine (approx. 
di luted w1th water to k m ·1000 ml The quantity of cellulose glycolicac.id 

:~;~;r:h:~~=db:or::,:eU:for cuid~nco only, it depends on the required 

viscosity ofthesol ution. 
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'K_ 31 ~ COlOR Processing Solutions 
from Ready-to-use Packs 

For processing ORWOCOLOR film and ORWOCOLOR paper, the required chemicals 
are supplied in ready-to-use packs, which serve for preparing the processing solutions. 
The composition of the various ORWOCOLOR materials required for processing solu
tions may be obtained from the following table: 

Reversal Film 

~COlOR Reversal Print Negativefilm Positive Film 
Film 

First Developer C 09 X 

Colour Developer C 13 X X X 

Stop-hardening Fixing Bath C 35 X 

Bteathing Bath C 57 X X X 

Fixi ng Bath C 71 X X 

Hardening Fixing Bath C 75 X 

~COIOR Paper 

Co lour Developer C 112 X 

Stop-hardening Fi xing Bath C 3S X 

Bleaching Bath C 152 X 

Fixing Bath C 176 X 

Harden(ng Bath C 184 X 

Light-protective Bat h C 203 X 
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~COW~ Film Processing Solutions 

Commercial Sizes: lndividual packs for 0.4 litres 
litres 
litres 

15 litres 
35 litres 

The packs contain the substances in solid consistencies, (Sometimes in severa! parts.) 

Development Sets 

$orne of the above packs are combined into conven ient development sets. The following 
are availab le as complete units : 

ORWOCOLOR Reversal Film 
Development set for 0.4 litres 

1 litre 

ORWOCOLOR Negative Film 
Development set for 0.4 litres* 

1 litre 

For working on a larger scale it is required to regenerate the developer solutions in 
order to maintain their efficiency as constant as possible for a long period. For producing 

the corresponding solutions, the following Regenerators are supplied: 
Regenerator C 09 R for First Developer C 09 
Regenerator C 13 R for Colour Developer C 13. 

Packs for 5 and 15 litres of regenerator solution. 

lnstructions for Dissolving 

The substances are dissolved, according to the following speciflcation, with water at 

20 to 30 °C. 
The use of distilled water is not required when using ready-to-use packs. lt is recom
mended to prepare the solutions about one day prior to use. The developer solutions 

should be kept in brown, closed bott les, or covered tanks. 

• These developer sets contain the chemicals for preparing 2 X 400 ml colour developer, which produces 

an economical method of working. 
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First Developer C 09 

Regenerator C 09 for First Developer C 09 

After completely dissolving the contents of part B in ¾ of the requisite quantity of 
water, part A is added, dissolved and topped up to the specified finał volume. 

Colour Developer C 13 

Regenerator C 13 R for Colour Developer C 13 

These packs contain the substances in so lid consistencies as parts A 1, A2 and 8. parts A 
and B are dissolved separately. 
Pa rt A1 should always be dissolved before part A2 in the specified quantity of water. 

pack for 
disso1ve part A in 
dissolve part B in 

0.4 
0.15 
0.15 

15 35 litres of developer 
0.4 6 15 litres of watar 
0.4 2 15 litres of water 

Subsequently A is poured slowly into B whilst stirring continuously, whereby the 
fo rmation of air bub bies should be avoided as far as possib le. Finally, water is added to 

top up to the specified finał volume. 

Attention! 

The regenerator so lutions must und.er no circumstances be used as developers on 
their own. 

Stop-Hardening Fixing Bath C 35 

Pa rts 1, 2 and 3 shou ld be dissolved in the stated sequence in ¾ of the requisite 
quantity of water. Subsequently water is added to make up the specified finał vol u me. 

Bleaching Bath C 57 

Fixing Bath C 71 

The substances shou Id be dissolved in 3 / 4 of the req uisite quanti ty of wa ter. Subsequently 
water is added to make up th'e specified finał volume. 

Ha rdening Fixing Bath C 75 

Pa rts 1 and 2 are dissolved one after the other in¾ of the requisite quantity ofwater, 
at 20 to 25 °C. Subsequently water is added to make up the specified finał vol u me. 
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~~Q[Oj Paper Processing Solutions 

Commercia l Sizes: lndividual Packs for 1 litre 

5 litres 
15 litres 
25 litres 

developer set for 1 litre 

The packs contain the substances in solid consistencies (sometimes in severa! parts). 

The developer set contains the chemicals for preparing 2 X 1 litre of co lour developer, 

which resu lts in an econo mical method of working. lf working on a larger scale, it is 

necessary to regenerate developer solution, in order to keep its efficiency constant over 
a longer period. To prepare the corresponding solution, the folłowing regenerator is 

supplied: 

Regenerato r C 112 R for col.aur developer C 112. 
Packs for 5 litres regeneritor solution. 

lnstructions for Dissolving 

The solid substances are dissolved, according to the following instructions, .wlth water 

at 20 to 30 °C. 
When using ready-for-u se packs the use of distilled water is not required. lt i:; recom

mended to prepare the solution one day prior to use. T he deve loper só lution should 

be stored in brown, closed bott les or covered tan ks. 

Colour Developer ~ 112 

Regenerator C 112 for Colo ur Developer C 112 

Parts A and B are disso lved separately. Part A1 should always be disso lved before 

part A2 in the specified quantity of water. 

Packs for 

d isso lve part A in 

dissolve part Bin 

0.4 
0.4 

15 

6 

6 

25 litres of developer 

10 litres of water 

10 litres ofwater 

Subsequent ly Part A is slowly poured in to part B whi\st stirring continuously, whereby 

the formation of air bubb les shou ld be avoided as for as possible. At last water is added 

to make up the finał vo lume. 

Attention! 

The regenerator solution must, und er no circumstances, be u sed as a deve loper on its 

own. 

Stop-Hardening fixi ng Bath C 35 

Parts 1, 2 and 3 should be disso lved in the stated sequence in ¾ of the iequ isite quantity 

ofwater. Subsequently water is added to make up the specified fi na ł vo lume. 

Bleaching Bath C 152 

fix ing Bath C 176 

Harden ing Bath C 184 

The substances shou ld be d,isso lved in¾ of the requisite quantity ofwater. Subsequent

ly, water is added to make up the specified finał volume. 

Light-Protective Age nt C 203 

The substance is dissolved in the entire quantity ofwater specified at 20 to 30°C. 

Regene ration 

The 15 litre pack is supplied in a bag , which is hung into the tank for regeneratio n. The 

efficiency of the so lution is thus maintained for a prolonged period. 
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K 41 ~COlOR Process 

ORWOCOLOR materials are processed in the above-described processing solution. lt 
is recommended to prepare the solution at least 12 hours prior to use, and to keep 

them in brown, closed bottles, or covered tanks. 

Before en~merating the various processing stages, a few points of a generał nature 
should first be discussed, as they show the coincidence of the various processes, or 

deserve sp~cial mention. 

{ 

Reversal Process 
~COlOR Negative/ Pos itive Process 

Paper Process 

The handling of processing solutions in the ORWOCO LOR process requires scrupulous 
cleanliness in preparation, as well as in use. The disso lving of solid substances must be 
carried out without dust generation. Reciproca l contamination of the baths must also 
be avoided. First- and colour deve lo pers must be free from impurities from the other 
solutions, especially from the fixing bath. 

The type of the container materiał, the cons istency of the container and cleanliness, 

makes exacting demands. Before use, o ne has to make certain of the stabil ity of con
tainers, frames and elips. Especially corrosive is the bleaching bath, which even affects 
some types of stai n less stee l. Recently, plastics have been wide ly u sed for contain ers. 
lt is, furth ermore, an advantage to use separate containers for t he preparation, storage 
and processing of the so lutions. From a physiological respect, the same points app ly as 
in black-and-wh ite photography. The developer substances have a skin-irritation effect 
only on sensitive pe rsons. Caution is advised wit h th e bleaching bath. This so lu t ion 
must not get into the bloodst ream through open wounds, or inte the stornach through 
the mouth. · 

The effect of processing so lu tions on the ORWOCOLOR emu lsion depends, in additio n 
to its condition, also on the shape and size of the containers used, the type and inten
sity of agitation, t he te,;.,peratu re of the baths, and processing time. 
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Working Containers 

When selecting working containers h . I 
taken into consideration. For-the .' tec dnr~a and economic points of view shou/d be 
throughput of the OR~OCOLORs1ze an .t us, for rpe raw materia ł , the number and 

materiał to be processed I d .. 
A number of different sizes and shapes exist from th .' pay a ec1s1ve part . 
for the occasiona/ work of the amateur, the' rofessioen:evelopmg box of small concent 
institutes and research ; boratories and wo~ l_photographer, the reporters, 

mencs With considerab/e capacicy, for the colo~a:;:atones, and the _large tank equip-
1ready-for-use packs are availab le. boratory, for wh1ch corresponding 

The developing box f th I . 
li O e usua type 1s suitable onfy for ORWOCOLOR .. 

ro - and substandard films. The tank can b J' d mm1ature, 
it is possib/e to process ORWOCOLOR sheet ;,;:~~: O;ore general ly. In ad~ition, 

ta':k; processing in the dish can be carried out on ly with th W~COLOR papers m the 
W1th firm ly · t II d k ese atter. 

clusively for ~n:e:p:cci::ns;l:ti~~~:~t~:~:i~sei~f ;::e::d;vidual tan ks is ensured ex-

baths are required, and each box shou/d alwa s :tand in p ng boxe.s,. as ~any boxes as 

~~;.;~•;,:lyUnder no circumstances must co l:ur and bl:::.:~::rh~:~";:i~:i:~: ~~0
:::: 

Where greater efficiency is required, severa[ containers should 
a longer processing time. With double the number of . atways be used and for 
ment of reversal fi lms, a 16 minute cyde and th d contamers for the fi rst develop-

;~vebrsa/. miniature films, there is a poss,ibility ou/ ro~~~:e t~: ~~~sut~::~bt:i~::~ ~ith 
e ox insert Th is process can h I • • mto 

no hacking. . , owever, on y be applied to colour films, as they have 

The basie requirement for ever . . 
the possibi lity of acting uniformfy '::c;~:e:~:1:~at t~e v~rious solutions should have 

able easi ly to reach the front and back of the ma~~~;a/rt ermore, the water must be 

Soaking, Preliminary Swelling ' 

The uniformity of the deve/opment of ORWOCOLOR fil 
1 

safer by prior soaking. Due to the pre liminar swe Il i n o I ms can be. re~dered safer b~ 
(2 minuts at 18 oq, defects in wettin ( . y g f t~e emulsion in heated water 

structure (formation of shadows) can !e :~~i:~:.bles) and irregularitles in the image 

Agitation 

Agitation of the mounts during processing in the baths i . • 
precautions, which are separate/y noted in th . . s carned. out w1th certain 

of the working processes. In addition mention :~::~;pbe::e p laces •n the ~escription 
point: the frames with the materiał to be develo ed a . ade ofth~ fo_llow1ng on this 
Jifted complete ly out of the tank so as to remove:,, ad~e, '.n th~ beg1nning, repeatedly 
is also recommended for the dev 1 . b 

I 
Y enng air bubbles. This method 

e opmg ox. n order to bring the film into contact 
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with che processing so lutions, and to elim inate air bubbles, despite its close winding, 
the insert should repeated ly be immersed and withdrawn again in the dark. After re

placing the cover, work is continued in brighc light. Avoidance of any uniformity is 
important when agicating the materia ł co be deve loped. In che dish, swinging, in either 
direction, must not be too uniform. In the box intermittenc curning is better than a 
uniform rotary mOvemenc. In the tank che frame should noc on ly be moved up and 
down, but by means of l'oose guides, chere should also be the possibi li ty of laceral 

movement. 

Second Exposure 

The second exposure required for reversal films, necessitates the use of certain pre
cautionary measures. With modern developing machines, or tank equipmenc, exposure 
is carried out in the tank under water. Developing frames in this instance have paths 

of transparent plastic eli minating imperfecc exposure due to shadows. In developing 
· boxes of a modern type the box insert is also made of transparent plastic. Th is con

siderabty facilitates the second exposure, because the film remains in the insert. Other
wise it is necessary to expose the film outside the box, under specia l precautions (see 
page 154, foocnoce ***). For this purpose the film must be removed from the box 
insert and be subsequent ly replaced, the wet emu lsion needing to ·be created wich 
particular care to avoid damage. This can be facil itated by keeping fi lm and box insert 
under water in the course of this process. T here is a!so the possibi li ty of drying che 
fi lm prior to colour developmenc. 

Rinsing 

The required intermediate and finał rinsing processe.s must be particularly extensive in 
ORWOCOLOR processing. In tank and dish processing, che water should be supplied 
easily and dire~t ly to the em ul sion. The water should be supplied chrough a dividing 
system, which el iminates directional effects and flow phenomena, equally wich areas 
which would lie in the shadow ofchewater. 

In the developing box, the condicions of flow are not so suitab le, becausewith the helica l 
winding, with its narrow spaces, che water cannot reach the emulsion as easily. lt is 
recommended to carry out rinsing in a separate larger container. 
0( the various ri nsing processes, the first r insing is of particular i mportance in ORWO
COLOR negative development. lt shou ld be regarded as a subsequent development, 
which is important for the structure of the photograph. The specified time must be 
maintained in order to avoid che occurrence of a bleaching fog. lf components of the 
colour developer substance remain in the emu lsion, undesirab le, co loured fogs remain. 
The rinsing temperature may be reduced to 12°C. Temperacures above 18°C shou ld, 
however, be avoided. 
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Mechanical, motor driven devices e liminate influences depending on the temperament 
of the pe rson. A newer type of agitation of the tank liquid is by the depression of 
nitrogen throug h the deve lopers, of air through the other baths and the rinsing pro
cesses. These irregular gas- and air surges - under no circumstances must they be a 

fine spray - lift the frames briefty, mix the tank contents thoroughly, and permit an 
extensive lnterchange of solution in the emulsion. A perfect agitation effect is obtained 
mare safely and uniform ly, than with much more expensive pumping equipment. 
In order to e liminate flow phenomena, agitation of the first and co lour development 
should be started immediately on placing the materiał in the container for deve loping. 
For the same reason, agitation should be carried Out after colour development, and .also 
du ring subsequent rinsing. 

Working Temperature, Processing Times 

The working temperature, insofar as not otherwise specified, should not exceed 
18 °C under any circumstances. lt should definitely be maintained for development, as 
should be the specified time. Both together result in an optimum effect and uniformity 
of results. The possibility, known from the black-and-white process, of compensating 

lower deve lop ing temperatures by extended developing times does exist, but for re
asons of safety, is not recommended. With higher temperatures and reduce~ developing 
time, there exists the danger of an excessive swelling of the gelatine, which may even 
result in a pee ling-off of the emulsion. Care should also be taken not to touch ORWO
COLOR film and ORWOCOLOR paper unnecessarily on the emulsion side in the course 

of processing. The formation of spots and mechanical damage results, in such places, 
in defects of the colour ba lance, which can only be e liminated with difficulty by re

touching. 
Conditions are no longer quite so exacting for a processing so lution subsequent to 
development. The temperatures may range from 16 and 18°C ; it is always worthwhile 
to endeavour remaining, as far as possib le, below the upper limit, and not to exceed 
17 °C with the bleaching bach. The timęs in the processing diagram apply as a minimum 
to the subsequent bath. They may well be exceeded slightly without endangering the 

result . 

Hardness of the Water 

Soft Water, occurring in same areas, may result in the formation of small blisters, and 
possibly even in t he emulsion pee ling off. To avoid this, it is recommended , subsequent 

to deve lopment, to insert immediately an intermediate bath (ORWOCO LOR 201). 
The films are left 2 to 3 minutes in this magnesium sulphate bath. Following this, work 
is continued as specified. Th e intermediate bath has the same life as the co lour devel~ 
oper. With the magnesium sulphate bath, the developing time should be reduced by 

approximate ly 10%. 
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Drying 

Prior to drying, it is recommended to remove adherent drops carefu lly by wiping with 

a soft sponge or leather. The drying itself should be carried out, free from dust, at a 
temperature up to a maximum of 30 °C,and as quickly as possible.Any unn ecessary ex~ 

ten sion affects the co!our characteristics of ORWOCOLOR paper. 

lllumination of the Workroom 

Care must be t aken with ill umination of the darkroom when working with ORWO
CO LOR materiał. With ORWOCOLOR negative film and reversa l film , it is best to 

work entirely in the dark. ORWOCOLOR posi tive film and ORWOCOLOR paper may 

be processed in greenish-ye 11 ow light. 
Permissib.le screens and technica l data are \isted in the table of ORWO darkroom 

safe- light screens: pp.184, 185. 

Life of the Solutions 

The life of che so lutions depends on the type of storage. lf cleanliness is ensured, the 
first deve loper will keep for a week in brown, c!osed bottles (also when unused); the 

other solutions keep for approximate ly 4 weeks. 
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a) Working Process for ~GOlOR Reversal Film (1) 

and ~GOlOR Reversal Print Film (Il) 

Process ing T imes in Minutes at 18 °C (box or Tą n k) 

Working Process 

;:;::;:: 1 FirstDeveloping • 

(lntermediue Bnh)0 

nimi 2. Rinsing 

3. Second Exposure••• 

ORWOCOLOR Baths 

after Formu lae 

ORWOCOLOR 09 

ORWOCOLOR 201 

◄. Colour Developing • .. • ORWOCOLOR 13 

(lnccrmcdiate Bath)-. ORWOCOLOR 101 

5. Rinsing 

6. Bleaching ORWOCOLOR 57 

7. Rinsing 

fro m Packs 

First Developer C 09 

First DeveloperC13 

Bleach ing Bath C 57 

31 15 to 20 

2 to 3 

25 

10 10 to H 

2 to 3 

25 

10 

8. Hardening-fixing ORWOCOLOR 71 t Hardening-fhd ng Bath C 75 

9. Finał Rinsing 25 

• Agication only at the commencemenc: curn moderately in the box for 5 minuces, move upwards 
downwards in the tank for 10 minuces. 

•• Required only in the case of soft water (see p.152). 
••• The second exposure is an important processing stage for reversal film. The necesu.ry exposure o( 

the residua! silvo:ir salt must be carried ou t from both side~. lt requires a strone: light sou rce, the heat 
radia ti on of which may, however, const itu te a hazard fo r the ge la t ine. To avoid melt ing, a lamp dis
tance of 75 cm . should be maintained. Adequate light transmission is achieved with 500 wacu. Wa.ter 
drops, especially at the back, have a disturbinc effect on exposure and _result in red rings. These must 
deflnitely be removed previously by wipi ng with a soft sponge or leather. The red rings can also be 
avoided by the use' of O RWO wetti ng agent F 905 (sce p. 1241. After the second exposure, work is 
continued in the bright light. 

•••• Continuous moderace agitacion. 
t This bach has no harden ing action; it is cherefore recommended to extend the process as follows : 

5 minutes ri nsi ng, 5 minutes ORWOCOLOR 105, then finał rinsin g, 
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Utilization or Solution per Litre 

First Developer without Regeneration . 
First Developer wich Regeneration• . 
Co lour Develo per w ithout Regeneration 
Colour Developer with Regeneration• . 
Bleachine: Bath 
Hardening-Fixing Bath 

Miniature Film for 36 Ex• 

posures or Roll Film 120 

3 to 4 pieces 
.8pieces 

7 co 8 pieces 
12pieces 
12 J)ieces•• 
15pieces 

• Re1eneration is carried out in such a man,;ier that, after developing a film strip or the corresponding 
area of a sheet film, 50 ml of the corresponding reg;nerator is added to ch e ◄O ml of first developer. 

u An increase in utilization to almost double can be achieved by the fur t her addition of 20g. of potassium 
brom ide per licre of b!eaching bath. 
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b) Working Process fo r m~~W~ Negative Fil m 

Processing Time in Minutes at 18 °C 

Working Proccss ORWOCOLOR Baths from Packs Dish Box Tank 
after Formulac . 

;;;;;;:; 1 Colour Deve!oping • 

(lntermediatc 

Bath)0 

;,:,;;;; 2. Rinsing 

!}Ii 3. Bleachingu• 

4. Rinsing 

5. Fixing 

6. Finał Rinsing 

ORWOCOLOR 13 

ORWOCOLOR 201 

ORWOCOLOR 57 

Colour Developer C13 5 

Bleaching Bath C 57 

2 to 3 

15 

ORWOCOLOR 71 Fixing Bath C 71 

15 

2 to 3 

25 

25 

2 to 3 

15 

. 15 

• Exposures from co!oured originals (reproduct ions) must be developcd merc concrasty. The same 

applies a!so to motifs with fiat illumination or low contra.se. 

Dish 7 minutes 

Box 5 minutes 

Tank 7 minutes 

The fll ms should be continuously and moderately agitated during colour development. 

•• Required on ly for soft water (see p. 152). 

0 • Processing up to the bleaching must be carricd out in suiu.blc darkroom illumination. lf the ORWQ. 
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COLOR film is in the bleaching bath for approximatcly 1 minute, the processing may be continued in 
brightlight. 

Utilization or Solutions pe r Litre 

Colour Develope r without Regeneration . 
Co lour Deve loper with Regeneration . 
Bleaching Bath . 
Fixing Bath . 

Miniature Film 

for 36 Exposures or 

Roll Fitm 120 

7 pieccs 
11 pieces 

12 pieces 

14pieces 

SheetFilm 
9cmx 12cm 

40 sheets 

SSsheets 

70 shects 

80 sheets 

Rcgeneration is carricd out in sucha manner that, after developing a film strip, or the corresponding area 

of the sheet film, SO ml of regenerator is added to the colour deve loper. 

157 



I 

c) Working Process for ~COlOR Positive Film 
(not for cine-film purposes). 

Processing Times in Minutes at 18 °C 

ORWOCOLOR Baths 
Working Process 

after Formulae from Packs 

mnm 
Dish 

nrnrn 1. Colour Oeveloping• ORWOCOLOR 13 Colour Developer C13 11 

(lntermediate 

Bath) •• 

]/HH 2. Rinsin g 

[i\(3. Stop-hardening 
Fixing 

4. Rinsing 

5. Bleaching**• 

6, Rinsing 

7. Fixing 

8. Finał Rinsing 

ORWOCOLOR 201 

OR WOCOLOR 35 

OR WOCOLOR 57 

ORWOCOLOR 71 

• Continuous moderate movemenc. 

•• On ly reąuired for soft wacer (see p. 152). 

2 co 3 

1 l~ 

Stop-hardening Fixing 

bath C 35 

15 

Bleaching Bath C 57 

Fixing B.i.th C 71 

15 

Box Tank 

11 

2 co 3 2 to J 

1if 11 ; 

15 15 

25 15 

• •• The processing up to stop-hardening fixin g mun be carried out in sui table darkroom illumination. lf 

the ORWOCOLOR film is in che stop-hardening fixing bach for approximately 1 minute, proceuing 
may be continued in bright light. 
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Uti lization of Solutions per Litre 

Colour Developer withou t Regeneration . 
Colour Developer with Regenera.tion 
Stop-hardening Fixin g Bath .. 

Bleaching Bath . 
Fixing Bath .. 

Transparency Film 
35 mm 

10 m 

1B m 

20 m 

20 m 

20m 

SheetFilm 

9 cm X 12 cm 

30 sheets 

55sheets 
60sheets 

60 sheets 

60 sheea 

The regeneration is carried out in sucha manner that, after developing 1.5 mof 35 mm film, or thecorre• 

s ponding area of sheet film, 50 ml of regenerator is added to the colour developer. 
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d) Working Process for ~~~[OR Paper 

Process ing Times in Mi nutes at 18 °C 

ORWOCOLOR Baths 
W or king Process 

after Formu lae from Pa~ks 

1. Colour Developin g• ORWOCOLOR 112 Colour Developer C 112 

2. Rinsing 

3. Stop-hardenini 
Fixing•• 

Ą_ Riruing 

5. Bleach ing 

6. Rinsing 

7. Fixing 

8. Rinsing 

9, Hardening 

10. Rinsi ng 

11. Stabilizing•n 

ORWOCOLOR 35 

ORWOCOLOR 152 

ORWOCOLOR 176 

ORWOCOLOR 181 

Stop-hardening Fixing Bath 
C 35 

Bleach ing Bath C 152 

Fixing Bath C 176 

Harde nin g Bach C 1 8'ł 

Ligh t-protec.tive Bath C 103 

Dish or Tank 

%* 

10 

10 

20 

lnstead of baths 5 to 7, it is also possible to use the blcaching-fixing bath "ORWOCO LO R 168" 
(for formula see p. 141).Processing time 10 rnin . The fourth rinsing, can, in this instance, be 
reduced to 5 minutes. 

* According to the rinsing con dition s, the intermediatc rinsing can be extended to 5 minutes. Shor 
tirnesare, however, to be aimed at. 

0 The processing up to the stop-hardening fixing must be carried in suitable darkroom ilfumination. lf 
ORWOCOLOR paper is in the stop-hardcning fixing bach for approxirnately 1 minute, processing 
can be conti nued in bright light. 

••• lmproves the life of the dyestuffs in daylrght. 

160 

Utilization of Solutions per litre 

Co lour Developer without Regeneration . 
Stop-hardening Fixing Bath . 
Bleaching Bath . 
Bleaching-Fixing Bath . . 
Fix ing Bath . . 
Hardcni ng Bath . 
light-protective Bath, when proccssing dry photographs without regeneration 
Ught-protective Bath, when processing wet photographs without regeneration . 

Paper 

9cm X 12cm 

50 shcets 
100shcets 
100sheets 

50 sheets 
200 sheets 
200 shects 
◄00 sheets 
150 sheets 

Regeneration of the co lour developer is cffected in sucha man ner that, after dcvelopi ng 10 sheets of size 
CJ X 12 cm. 100 ml of regenerator is added. Any quantity missing from the initial volumc should be com
pensated with colour developer. 

Regeneration _of the colour developer may be continued until a decrease in efficiency can be noticed on the 
tests carried out sirnultaneous1y. 
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e) Working Process for ~GQlQR Cine-Negative Film 

Processing Times in Minutes at 20 °C 

Working Process ORWOCOLOR Baths 

lllll/111 Colour Developing OR WOCOLOR 11 

/t!; 2 Spray Rinsing 

iimm3. Bleaching ORWOCOLOR 57 
:::::::: 

4. Spray Rinsing 

5. Fixing ORWOCOLOR 73 

6. Finał Rinsing 

f) Working Process for ~GOlOR Cine-Dup-Film 

Working Process 

iii 1. First Developing 

;;; 2. Spray Rinsing 

3. Second Exposure• 

4. Colour Developing 

5. Spray Rinsing 

6. B1eaching 

7. Spray Rinsing 

8. Fixing 

9. Finał Rihsing 

Processing Times in Minutes at 18°C 

ORWOCOLOR Baths 

ORWO 20 

ORWOCOLOR 11 

ORWOCOLOR 57 

ORWOCOLOR 73 

Machine 

15 

15 

Machine 

15 

15 

11 

15 

15 

" Exposure of both si des of the film with a st rong light source. (500 watt lamp). Distance; 25 cm; exposure 
time approximately ½ minute. 
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g) Working Process for ~GOlOR Cine-Positive Film 

Processing Times in Minutes at 20 °C 

Working Process ORWOCOLOR Baths 

1. Colour Developing ORWOCOLOR 11 

mm:i 2. Spray Rinsing 

3. Stop-hardening F!xing ORWOCOLOR 35 

4. Spray Rinsing 

5. Bleaching ORWOCOLOR 57 

6. Spray Rinsing 

7. Draining of Liquid from Film 

8. Re.developing sound-track ORWOCOLOR 209 

9. Spray Rinsing 

10. Fixing ORWOCOLOR 73 

11 . Finał Rinsing 

Machine 

8 to 10 

1½ 

6 co 8 

10 

1½ 

15 
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Table of Chemicals 

In the following list, the substances used in photographic processing are listed and de
scribed. The mai n designations of the chemicals in column 1 were largely adapted to the 
nomenclature, compiled in 1959, by the International Union for Pure and Applied 
Chemistry. Thus, "natriumhydroxid" (sodium hydroxide) no longer appears with the 
termination "yd", but instead with "id". 
Furthermore, ·acid salts are denoted by "hydrogen" and not "bi". 
For instance, "Natriumbisulfit" (sodium bisulphite) becomes „Natrium hydrogen
sulfit" (sodium hydrogen sulphite). The sti ll-used, but nolonger-desirab le designations 
are found adjacent to the commercially-used designatlons in the second column. 
Same trad itiona l terms are retained from a practical consideration: e. g. "Kalialaun" 
(potash alum), instead of more correctly "Kaliumaluminiumsu lfat" (potassium alu m
inium sulphate). 
The designation possible, in accordance with the new nomenclature for Na2S03 , "Na
triumtrioxosulfat" (sodium trioxosulphate) instead of sodium sulphite, was not in

troduced into the book of formulae for si mi lar reasons. 
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Designation/Formu la 

Acetone 

Akohol 

Alum, see potassium-iron or chrome alum 

A luminium sulphate 

Ammonia solution 

Arnmonium chloride 

Table of 

Other Designations 

Dirnethyl kecone 

Ethyl alcohol, ethano!, wine spirit; spi ritus 

vini; denatured: methylated spirit 

Sulphuricacidaluminium 

Caustic ammonia, ammonium hydroxide 

ammonia solution, liquor ammonii caustici 

Sal ammoniac, a'!'moniac salt, ammonium 
chloratum 

Ammonium peroxodosdiulphate 

Benzoquinone 

(NH, )2SiO , Ammonium persulphate, persulphuric ammo

nium, ammonium persulphuricum 

p-Benzoquinonc, quinone 

Bisulphite lye, sec sodium hydrogen sulphite 

Borax, see sodium tetraborate 

Bromide of potassium, see potassium bromide 

Camphor 

Ca.unie potash, sec potassium hydroxide 

Caustic soda, see sodium hydroxide 

Cellulose glycofic acid sodium 

Citricacid 

Coppersulphate 

(CH 1COOH):COHCOOH 

CuSO, 

Chromealum KCr(SO,)s 

Zellin S 

Acidum citricum 

Copper(II) sulphate, su lphate of copper, blue 

vitriol, cuprous sulphate, cuprum sulphuri• 

Pocassium chromosulphate, a lumen chromi-

Diethyl-p-phenylene-diamine sulphate T 22 

N H2C, H, N(C2Hsh- H1S0, 

Disodium hydrogen phosphate 

DistilJedwater 

Ether 

Dibasic sodium phosphate. di-sodium phos

phatc, sodium phosphate sccondary 

Aqua destillata 

Diethyl ether 

Ethy!enediamine tetra acecic acid disodium salt Chelaplex Ili , komplexon Ili, trilon BF, M 23 

(HOOCCHi),N(C~H 4) 

N(CHsCOONa)1 

Ethyl-oxy-echyl-p-phenylenediamine sulphate T 32 

Formaldehyde 

Glacial aceticacid 
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NH1C, H,NC1 H10C1 H, H 1SO, 

HCOH 

CH1COOH 

Formali ne, formaldehyde, solutus 

Concentrated acetic acid, acidum acecicum 
glaciale, diluted acctic acid 

Chemicals 

Appearance/Properties 

Water elear liquid, easily combustible 

Colourless liquid/combustible, of p leasant odour and 

burningtaste 

White powder or extremely hard pieces 

Colourless liquid of penetrating odour, Caustic! 

White cryscaltine powder 

Colourless crystal/c rackles on dissolving 
Easily decomposed; to be kept well-closed 

Yellow crystals/instense pungent odour 

White crl.lmbly compound, pleasant odour 

White, crumb1y compound/alkaline reaction 

Colourless crystals 

Dark bluecrystals 

Dark-violet crystals 

Finecrystals 

Oamp, easily-decomposing crysta!s 

W acer-elear liquid; characteristic odo ur, ether-air

vapour mixture, explosive 

Finewhitecrystals 

Finecrystals 

Water-dear liquid of characteristic odour 

Caustic! Toxic! 

Water elear liquid/strongly pungent odour. Causcic! 

Application 

Component of adhesive 

Solvent, rapid drying agent,additive to hard

ening bath 

For stabilizing bath 

Blackening bath in sublimate intensification 

Component of rapid fixing bath 

Reducer 

Reducer 

Component of ad~esive 

For re-developing soundtracks 

For developers and intensifiers 

For bleaching baths 

For hardening• 

Colour developer substance 

Component of various ORWOCOLOR pro

cessing solutions 

For preparing solutions in s pecial cases 

Solvent 

Complex former in the bleachingfixing bath , 

anti-lime 

Colour developer substance 

Hardenine: aa:ent 

For stop and fixing baths; intensifier 
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Desi cnation/Formula 

Glauber salt, see sodium sulphate 

Gold chloride AuCls 

Hydroq'uinone 

Hydroxylamine sulphate 

H ydroxydiam1nobenzene 

Hypo, see sodium thiosulphate 

Iron alum 

Iron (Ili) chloride 

C1 H,(OH)! 

NH 10H- % HtSO, 

C1 HiOH(NH 2) 1 •2 HCI 

(NH,)Fe(SO,), 

FeCl1 

lodine potassium, see potassium iodide 

Magnesiumsulphue 

Mercury chloride 

Methanol 

Methylacetate 

Methylene chloride 

Methyl clycolacetate 

CH10H 

CH, COOC H, 

CHiCls 

CH,C01(C H1)tOCH1 

Monomethyl-p-~minophenol sulphate 
C1 H~(OH)NH(C H1)· ½ H1S0, 

Oxalic acid (COOH): 

Parahydroxyphenylglyci n HO-C1 H, 0 NHCH 1 °COOH 

Paraminophenol, hydroch1oric salt · 

Paraphenylenediamine, free base 

Phthalicacid dimethylester 

Potash , see potassium carbonate 

Potash alum 

Potanium dichromate 

Potassium bromide 

'Potassium carbonue 

Potusium cyanoferrate {Ili) 

C, HłOHNH ,· HC! 

C,H,(N H1)1 

C1 H,(COtC H,h 

KB, 

K,(Fe(CN),) 

Potassium dihydrocen phosphate · 

170 

OtherDesignations 

Gold(lll) chloride, chlorgold, aurk chloride, 
aurumch loratum 

Paradioxybenzene, H 1 ◄2 

Sulphuric acid hydroxylamine, S SS 

1-hydroxy-2.4-diaminobenune hydrochloride 
diaminophenol hydrochloride, A 1 ◄0, 

Ammonium iron (Ili) su lphate ferruginous 
alum, iron ammonia, fer r i-ammonium sulfuri-

Ferric chloride; ferrum sesqu1chloratum 

Bitters:ilt, magnesium sulphu ricum 

Mercury (I chloride, mercuric ch loride, subli
mate, hydrarnrum bichloratum 

Methyl a:lcohol 

Dichloromethane 

GMC 
M 143 

Clover acid, acidum oxalicu m 

Parahydroxyphenylaminoacetic .acid, G 1 ◄1 

Chlorohydrate o ' paraminophenol 

1,4-phenylenediamine 

Palati nol M 

9otassium alum, alum, potassium aluminium 
sulphate, alumen kalicum 

Potassium bichromate, double chromie acid 
potassium, red chromie acid potassium, kalium 
bichromicum 

Bromide of potassium, kalium bromatum 

Potash, carbonue of potassium, kalium car
bonicum 

Potassium ferricyanide, potassium hexacyano
ferrate .(111), kafium i erricyanacum 

Monobasic potasslum phosphate, pocusium 
phosphate, primary 

Appearance/Propenies 

Brown pieces, deliąuescent_ 
Poison ! Toxic! 

Colourless crystals 

Almostwhite crystals 

White to sli&htly grey crystal needles; works without 

alkali 

Violet crystałs 

Oeliquescingc rystals 

Colourless crystals 

White crystals/Toxic ! ·Carefully marked and separately 

stored 

Colourless liąuid , toxic, combustible 

Neutral colourless liquid, slight, ester-like odour 

Water-clearliquid 

Neutral colourless liquid 

Colourless needles or prisms 

Colourless crystals/Toxic! 
mark properly and store separately 

Whitecrystals 

Colour ess crystals 

White powder or white scales 

Clear, crysta!-clear liąuid 

Colourless, transparent crysta ls 

Orange-red crystals 

Toxic! 

Whitecrystal cubes 

Application 

For toning baths 

Developer substance 

Component or colour developer 

Developer substance 

For reducers and toning baths 

In bleaChing fixing bath 

For intermediate baths 

To intensifiers 

Solvent 

Component or adhesive 

Component or adhesive 

Component of ad hesive 

Oevelopersubstance 

For reducers 

Developer sub.stance 

Deve loper substance 

Developer substance 

Component of adhesive 

For preparing hardening fixing baths; addition 
to flxinc, hardening and toning baths 

For reducers,reversal baths and cleansin& so

lutions 

Addition to developers, bleachinc baths and 
toning solutions 

White powder/water attrac t ing. To be stored in bottles Develo per alkali 

well-closed with rubber stoppers 

Dark red crystals/ licht-sensitive Toxic! For bleaching and toning baths, intensifiers 
and reducers 

Fine, long crystals, square need1es Component of various ORWOCOLOR solu-
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Designation/Formula 

Potassium disulphite 

Potassium fer r icyanide, see potassiurn cyanoferrate 

(Ili) 

Potassiurn hydroxide 

Potassiurn iodide 

Potassiurn permanganate 

Potassium thiocyanate 

Pyrocatechi,:i 

PyrogalloJ 

Raschit 

Soda, see sodium carbonate 

Selene 

Silver nitrate 

Sodiurn a.cen.te 

KOH 

KSCN 

C. H,(OH)1 

C. H,(OH)s 

Se 

CH 1COONa 

Sodium ammonium hydrogen phosphate 

Na{NH.)HPO. 

Sodiurn, benzene su!phinic acid 

Sodium carbonate 

Sodium chloride 

Sodium hexametaphosphate 

Sodium hydrogen sulph!te 

Sodiurn hydrogell sulphite 

Sodium hydroxide 

Sodium sulph;i.ntimonate 
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NaCI 

NaHS01 

NaOH 

OtherOesignation 

Potassium pyrosulphite, kalium metabisulfur
osum, potassium met:1.bisulphite 

Potassium hydroxidc, caustic potash, caustic 
potassium, potassium hydrate, kalium hydri• 
cum, kalium causticum; in solution: potash 
lye, liquor kalii caustici 

lodide of potassium, kalium iodatum 

Hyper-permanganate of potassium, kalium 
perma.nganicum 

Potassium rhodanide, rhodano-potassium, 
sulphocyano potassium, potassium su lpho
cyanate, kalium rhodanatum 

Orthocatechin ben:r.ene 

Pyrogallic acid, 1,2,3-trioxyben:r.ene 

p-Chlor-m-cresol 

Selenium 

Nitric si!ver, lapis infernalis, argentum nitri-

Aceticacid sodium 

Ammonium sodiurn, phosphate, phosphoric 
salt, sodium ammoniurn phosphoricum 

Soda, carbonate of soda, natrium carbonicum 

Cooking salt, chlorosodium, natrium chlora-

M19, calgon 

Sodium bisulphate, acid sulphu ric acid sodium, 
sodium hydrosulphate, sodium bisulphuricum 

Sodium bisulphite, acid sulph urous acid so
dium, natrium bisulfurosum 

Sodium hydroxide, quicksoda, caustic soda, 
sodlum hydrate, natrium hydr icum, natrium 
causticum; in solution: caustic soda so1ution, 
liquor natrii caustici 

Sodium thioantimonate, Schlippe's Sale, Sal 
Sch lippii 

Appea.rance/Properties 

Hard, colourless crystals/with weak odour of 

sufph urous acid 

Whitesubstancein pieces,bars,platesorscales/ 
water attracting, to be stored well-closed with rubber 

stoppers. Very caustic 

Whitecrystalsincubes 

black-violet, glossy needles or crystals 

Colou rless crystals/deliquescent, stored protected 
againstlight 

Whitecrystals 

Sublimated: colourless needles 
crystalline: coarse crystals 

Yc!lowish crystals/phenolic odour 

Amorphus selenium: red powder. 
metallicseleniu m not usable 

Colourless crystals /Toxic! Caustic! 
store in brown glass-stoppercd bottles 

Fine white needles 

Whitecrystals 

Whiteleavesornee.dlcs 

Crystalline: colourless crystals 
anhydrous: white powder 

Whitecrystals 

Whitccrystals 

Whitecrystals 

White crysta11ine powder, sodium hydrogen sulphite, 
solution: yellowish liquid, smelling ofsulphurous acid 

White compound in pieces, rods, plates or scales, 
deliquescent, co be stored bottles with rubber stopper 
Strongly caustic 

Colourless co yellowish crystals 

Applicat1on 

Additive for devclopers, for stop baths, for 

acidulating 
flxing baths 

Developeralkali 

Additive' to intcnsifle·rs 

For reducers and deansing solutions 

Additive to rcversal developer 

Developer substance 

Developersubstance 

Disinfectant prior to black-and-white reversal 

development 

To toning baths 

For intensifiers 

Buffersubstance in hardening fixing baths 

For toning baths 

Component of various ORWOCOLOR pro

cessing solutions 

Developer alkali in paper processing in the 

bach after fixinz 

Additiveto intensifier 

Watersoftcneragcnt 

For toning bath 

As potassium disu1phite 

Developer alkali for toning solution 

For toning baths 
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Designation/Formula 

Sodium su lphate 

Sodium su lphide 

~odiu m sulphite 

Sodium tetraborat1 

Sodium thiosulphate 

Spit-itus, see alcohol 

Spirits of salt 

Sublimate, see mcrcurychloride 

Sulphuric aci d 

Sulphu ric acid urea, sec thiourea 

Sulphuric s_odium, see sodium sulphide 

Tetra-sodium diphosphate 

Thiourea 

Triphenyl phosphate 

Uranyl nitrate 
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HCI 

CS(NH:)z 

(C,H.OhPO 

U01(NO,)! 

OtherDesignuions 

Sulphate of sodium, Glauber salt , natrium sui-
furicum 

Natriumsu lfuratum 

Sulphurous sodium, natriu~ sulfurosum, so
dium trioxosulphate, A 160 

Borax, borue of sodium, natrium biborati
cum, di-sodium tetraborate 

Sodium trioxothiosulphate, thiosu lphate of 
sodi um, fixinc soda. Obsolete and wróng de
scription: hyposulphurous sodium, sodium 
hyposulphite, hypo,soda 

Hydrochloric acid, acidum hydrochloricum 

Oil of vitriol, acidum sulphuricum 

Pyrophosphoric sodium, sodium pyrophos-
phate 

Su lphuric urea, sulphoutea, thiocarbamide 
urea sulfurata 

Phosphoric acid triphenylestcr 

Uranium nitrate, uranium nitricum 

Appearance/Proplerties 

Colourless crystals 

Colou r leS5 crystals/deliquescent, unpleasant odour; 
to be stored well stoppered with rubber stoppers 
protected against light 

Crystalline: colou rless crystals,quickly weathering, 
anhydrous white powder 

Whitesalt 

Crystalline: colour!ess crystals 
anhydrous: white powder 

Crud1: yellowish liquid 
pu re: colourless liquid 
concentrated, smokes in ai r, Caustic! 

Pure: colourless oily/on di lution, always add acid to 
water. Caustic, decomposes everything. Use with ex- . 
treme carewhen undiluted 

Whitepowder 

Whit1crystils 

Pure whiu, in scales, phenolic odour 

Yellow-green crystals/Toxic! 
Mark carefully and store separately 

.Application 

For tropie.al developers and stop baths 

1
For toning baths 

Addition to developers 

Developer alkali, addition to after-treatment 

solution 

Main substance ofa11 fix ing baths 
additive to toning and stop buhs 

For cleaning canks, dishes, etc. 

For fixing baths, reducers, reversal baths,and 
for cleaning of containers 

Component of various ORWOCOLOR pro
cessinc solutions 

For toning baths and reducers 

Component of ad hesive 

For intensif1ers 

175 



Weights and Measures 
Measures 

1 Centimetre (cm) = 0.39 inch (in.) 
1 inch = 2.54 centimetres 

Liquid Measures 

a) English 

1 millilitro (ml)= 16.9 minims (min.)= 0.282 fluid drachm, (dr. fi.) 

1 fluid drachm = 60 minims = 3.55 milli litres 
1 litro (I) = 35.3 fluid ouncos (oz. fl.) = 0.22 galion (gal.) 

1 gallon = 160 fluid ounces = 4.546 litres 

b) U. S. A. 

1 millilitro (ml) = 16.2 minims (min .) = 0,27 U. S. dram (d r. fi.) 

1 U. S. dram= 60 minims = 3.70 millilitres 
1 litro (I) = 33.81 fluid ouncos (oz. fi.) = 0.264 galion (gal.) 
1 gallon = 128 fluid ounces = 3.785 litres 

Weights, Avoirdupois 

1 gram (g) = 15.43 grains (gr) = 0.565 drachm (dr. av.) 
1 drachm= 27.34 grains = 1.77 grams 
1 kilogram (kg) = 35.27 ouncos (oz. av.) = 2.205 pounds (lb. av.) 

1 pound = 16 ounces = 0.4536 kilograms · 

Conversion Tables for Degrees of Temperature 
(Celsius=C., Fahrenheit= F.) 

9C 
F = 9 +32 

C= ~~ 
s 

Frequently-used temperatures: 

Fahrenhei t Celsius 

212 100 
122 SO 

100 37.78 
n 15 
68 20 
65 18.3 
59 15 

32 o 
-17.8 
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Cdsius Fahrenheit 

~ Darkroom-Safelight Filters 



~ Darkroom-

Application Filter No. Colour 

1. Films and Plates 

a) For General Photography 

For universal room illumination when processing all ortho- and pan- 103 
c:hromatic emulsions, such as NO- and NP-filrns and plates 

For work-space illumination when processing panchromatic 
materiał, for instance NP-films and plates 

As work-space and room illumination for maximum speed non
sensitized as well as orthochromatic emulsions such as NO-fi lms 
andplates 

10B 

107 

Two-p;irt filter for alternate processing of ortho- and panc:hromatic 107/108 
materiał 

(only for illuminating work-space) 

b) For Reproduction Techniq~e 

FU Sfllm and płuc 

For low-speed, unsensitized and orthochromatic emulsions, 
c.g.DF1, FOS 

For medium-speed, unsensitized and orthochromatic cmulsions, 
e.g. FU 2, OK 1 

For panchromatic emulsions, c. g. FP films and plates 

Two-part filter for alternate proceuing of ortho- and panchromatic 
materia.I 
{only u illumination of work-space) 

For universal room illumination with simu1tancous processing of 
orthochromatic and panchromatic materiał 
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1130 

104 

107 

108 

107/108, 

103 

green 

dark green 

red/dark green 

yellow-green 

m>t 

red-brown 

"' 

dark green 

red/dark green 

green 

Safelight Filter 

Darkroom Lamp 

pyramid lamp 
parabolic lamp 

wall lamp 

walllamp 
pyramid lamp 
pyramid lamp 
parabolic lamp 

wa.li lamp with duplex equipmcnt 

wall lamp 

wali lamp 
pyramid lamp 
pyramid lamp 
parabolic lamp 

walllamp 
pyramid lamp 
pyramid lamp 
par abolic lamp 

Wll lllamp 
pyramid lamp 

wall lamp with duplex equipmcnt 

pyramid lamp 
parabolic lamp 

lllumination 

indircct 
indirect 

indirect 

direct 
direct 

indirect 
indirect 

direct 

direct 

direct 
direct 
indirect 
indirect 

direct 
direct 
indirect 
indirect 

indirect 
indirect 

direct 

indirect 
indirect 

Wattage 

15 
25 

15 

15 to 25 

15 
25 to 40 
40 to 60 

15 to25 

15 

15 
15 
25 

◄O 

15 to 15 
15 
25 to 40 

40 to 60 

.15 

25 

15tol5 

15 
25 

Minimumdistance 
from work-table 
in m 

2.5 
2.5 

0.75 

0.75 
1.0 
2.5 
2.5 

0.75 

0.75 

0.75 
1.0 
2.5 
2.5 

0.75 
1.0 
2.5 
2.5 

0.75 
2.5 

0.75 

2.5 
2.5 
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Application 

li. Papers 

a) For General Photography 

For contact papcrs as work-space and room illumination 

For universal room illumination when processing portraits and 
enlargingpapers 

For work-space illumination when processing portraits and 
enlargingpapers 

For a lte rnate processing of contact and enlarging papers 

b) For Technical Purposes 

For low-speed technical papcrs 

(work-space and room illumination) 

For hla;her-speed technical papers 
(work-spacc and room illumination) 

For low-speed technical papers 
(work-spa~e and room illumination) 

Ul. X-ray Materiał 

For X-ray fi lms, X-ray paper and materials of sim i lar sensitivity 
(work-space illumination) 

OnlY for room illumination of the X-ray darkroom 
(film and paper processing) 

For X-ray fiłms and materiał of similar speed 
(work-sp;ac.e illumination) 

ForX-ray screen film RSl 
(work-space and room illumination) 
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Filter No. Colour 

111 light yellow 

113 D yellow-green 

113 D yellow-green 

112/113 D light yellow mat 
yellow-green mat 

104 red-brown 

107 ced 

1130 yellow-green mat 
(dark) 

104 red-brown 

11B light yellow-green 

117 yellow-green 

208 dark red 

Darkroom Lamp 

wali lamp 
pyramid lamp 
pyramid lamp 
parabolic lamp 

pyramid lamp 

parabolic lamp 

wall lamp 
pyramid lamp 

wali lamp with duplex equipment 

wall lamp 
pyramid lamp 
pyramid lamp 

parabolic lamp 

waU lamp 
pyramid lamp 
pyramid lamp 
parabolic lamp 

wall lamp 
pyramid lamp 

wall lamp 
pyramid lamp 

pyramid lamp 
parabolic lamp 

wall lamp 
pyramid lamp 

wall lamp 
pyramid lamp 

ll lumination 

direct 
direct 
indirect 
indirect 

indircct 
indirect 

direct 
direct 

direct 

direct 
direct 
indirect 
indirect 

direct 
direct 
indirect 
indircct 

direct 
direct 

direct 
direct 

indirect 
indirect 

direct 
direct 

direct 
indirect 

Wattage 

15 

15 

25 
i0 

25 
40 

15 

15 

15 

15 
15 
25 

iO 

1S to 25 
15 
25 to 40 
40 to 60 

15 
15 

15 
15 

15 
25 

15 

15 

15 
40 -

Minimumdistance 
from work-u.ble 
in m 

0.75 
1.0 

2.5 
2.5 

2.5 
2.5 

0.75 
1.0 

0.75 

0.7S 
1.0 
2.5 
2.5 

0.75 
1.0 
2.5 
2.5 

0.75 
1.0 

0.75 
·1.0 

2.5 
2.5 

0.75 
1.0 

0.75 
2.5 
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Application 

IV. lnfrared Materiał 

For infrared film NI 750, infrared plate I 750 

For infrared Plate J 850 

Fo r infrared plates, 1850, 1950, and 11050 

V. ORWOCOLOR Materiał 

UniYersal room illumination with ORWOCOLOR negative and 
ORWOCOLOR revcrsal film 

Work-space illumination for ORWOCOLOR negative and 
ORWOCOLOR r'eversal film 

Universal room iflumination with ORWOCOLOR positivc fil m/ 
ORWOCOLOR Du p. Fi lm OC 1 and ORWOCOLOR paper 

Work-space illumination with ORWOCOLOR positive film{ 
ORWOCOLOR Dup. Film OC 1 and ORWOCOLOR paper 
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Filter No. Colour 

108 

108 

114 

170 

170 

164 
165 

166 

166 

dark green 

darkgreen mat 

yellow-brown 

dark green 

dark green 

greenish-yellow 
greenish-yellow 
grcenish-yellow 

greenish-yellow 

Oarkroom lamp 

wall!amp 

wali lamp 

walllam p 

pyramid lamp 

walllamp 

pyramid lamp 
pyramid lamp 
pyramid lamp 

walllarnp 

111umination 

direct 

indirect 

indi rect 

direct 

'ind'irect 

direct 
d irect. 
direct 

direct 

Wattage 

15 

15 

glow lamp • 

40 

15 

Mini mumdistance 
from work-table 
in m 

0.75 

0,75 

0.75 

2,0 

0.75 

głow l~mp• 2.0 
sodium-vapour lamp 2.0 
ĄQ 2.0 

15 0.75 

• For example, beehive glow lamps of typ BK 60 of VEB (K) Gliih- und Glimmlampenwerk, Cursdorf, 
Thi.irinierWald. 
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Code of Photochemicals ORWO/ORWOCOLOR 

A. In alpha-numeric Sequence: 

A30 (R) 

A 32 (R) 
A 35 

A49 (R) 
A 71 
A 77 
A 82 
A 140 
A 300 
A 302 

A 304 
A 309 

A 310 
A 314 
A 605 

A 700 

A 826 (R) 
A 830 
A 831 
A 841 
A 850 

A 901 

A 902 

A 960 

A 961 

A 962 
A 970 

A 980 

B 104 

C 09 (R) 
C 13 R 
C 35 

C 57 

C 71 

C 75 

X-ray developer (regenerator} 
Special x-ray developer (regenerator) 
x-ray surgical deve loper 
finest-grain developer (regenerattr) 
reproduction developer 
reproduction developer, adjustab le 
special reproduction deve loper 
developer substance (1-hydroxy-2.4-diaminobenzene) 

fixing salt, acid 
harden ing additive for fixing baths 
rapid fixing sa lt 

x-ray hardening fixing bath 
x-ray fixing salt, acid 

x-ray rapid fixing sa lt 

copper intensifier 
reducer (after Farmer) 

first developer (regenerator) } 
reversa l bath 
clearing bath for black-and-white reversal film 

second developer 
fixing bath 

antl-lime agent 

tank balls 
substandard film cement 
substandard film cement 
cement for cine-safety films 
cement for magnetic tape 
reproduction film adhesive varnish 

special paper developer 

first developer for ORWOCOLOR reversal film (regenerator) 

colour developer for ORWOCOLOR film (regenerator) 
stop-hardening fixing bath for ORWOCOLOR positive film and paper 

bl eaching bath for ORWOCO LOR film 
fixing bath for ORWOCOLOR film 
hardening fixing bath for ORWOCOLOR reversal film 
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C 112 (R) 

C 152 
C 176 
C 184 
C 203 

D 51 
D903 

E 102 

F 43 (R) 
F 905 

G 04 
G 141 

H 02 
H 142 

M 143 
M-H 28 

N 103 
N 904 

R 09 
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colour developer for ORWOCOLOR paper (regenerator) 
bleaching bath for ORWOCOLOR paper 

fixing bath for ORWOCOLOR paper 
hardening bath for ORWOCOLOR paper 

light-protective agent for ORWOCOLOR paper 

Bright light developer 
desensitizer 

universal developer so lut/on 

fine-grain developer (regenerator) 
wett ing agent 

developer so lut ion (para-hydroxy phenylglycin) 

developer substance (para-hydroxy phenylglycin) 

special negative deve l ąper 

developer substance (hydroquinone) 

developer substance (monomethyl-p-aminophenol sulphate) 
developer solution 

paper developer 
retouching dyestuff 

developer solution (param inophen0I) 

B. According to application groups 

Black-and-White (generał) 

Developers 

A 49 (R) 
D 51 
F 43 (R) 
G 04 
H 02 
R 09 

M-H 28 
B 104 
E 102 
N 103 

finest-grain developer (regenerator) 

bright-light deve lo per 
fine-grain developer (regenerator) 
developer solution • 
special negative developer 
developer solution 
developer solution 
special paper developer 
universal developer solution 
paper developer 

Developer Substances 

A· 140 1-hydroxy-2.4-diaminobenzine 

G 141 para-hydroxyphenylglycin 

H 142 hydroquinone 
M 143 monomethyl-p-aminophenol sulphate 

Fixing Salts 

A 300 fixing sa lt, acid 
A 302 hardening add itive for fixing baths 

A 304 rapid fixing sa lt 

Special baths 

A 605 copper intensifier 
A 700 reducer (after Farmer) 

Auxiliary means 

A 901 water softener 
A 902 tank balls 
D 903 desensitizer 
N904 retouching dyestuff 
F 905 wetting agent 
A 960 substandard fi lm cement 

A 961 substandard film cement 

A 962 cement for cine-safety film 

A 970 cement for magnetic tape 

A 980 reproduction-film adhesive varnish 
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Black-and-White (Special Processes) 

Reversal 

A 826 (R) first developer (regenerator) 

A 830 reversal bath 
A 831 clearing bath 
A 841 second developer 
A 850 fixing bath 

Reproduction 

A 71 
A 77 
A 82 

X-Ray 

A 30 (R) 
A 32 (R) 
A 35 
A 309 
A 310 
A 314 

reproduction developer 
reproduction developer, adjustable 

specia l reproduction developer 

x-ray developer (regenerator) 
special x-ray developer (regenerator) 
x-ray surgical developer 
x-ray hardeni ng fixing bath 
x-ray fixing salt, acid 
x-ray rapid fixing salt 

ORWOCOLOR 

C 09 (R) first developer (regenerator) I 
C 13 (R) colour developer (regenerator) 
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